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More Bouquets 


Propuct ENGINEERING 
NEW YORK 


| have read with much interest the arti- 
cle of Cyril Donaldson entitled. "Seven 
Rules for Good Appearance.” I would 


suggest further such articles which might 
endeavor to explain the fitness of certain 
design elements for various applications, 
such as stationary, rotating, and moving ob- 
jects. The articles might elaborate on 
surface texture and finishes and form a text 
on design principles for appearance which 
many designers might be glad to have. 
More bouquets for your excellent publica- 
tion B.S.M. 
New York, N. Y. 
T will interest B. S.M. and many other 
readers that we are now negotiating 
for a series of articles along the line that 
he suggests. Of course, we cannot guar- 
that these articles will meet his 
specifications exactly, but we do know 
that they will be worthy of “more bou- 
quets for your excellent publication.” 


antee 


Inaccurate Quick Reading 


Propuct ENGINEERING 


NEW YORK 

Although the article “Bearing Metals for 
Severe Service” which appeared in the Octo 
ber and December numbers was commend 


articles 


they lose 


able in some respects, like 
that 
convi 


so many 
elsewhere, 
thev are 


1 
nave 


4 


uon he cause 


appeared 
written to serve 
a selfish purpose and because of the circum 
scribed limits within which they present 
their facts For example, in the article 
“Copper-Lead Bearings” which appeared in 
the October number, no mention is made of 
the difficulties encountered in casting copper- 
lead, nor does the article tell wherein copper- 
lead does not compare favorably with babbitt 

—P.G.M 
Vew York, N. Y 


D E. Anderson, author of the article 
e referred to, is chief engineer of 
ohn Aluminum & Brass Corporation. 
Before approaching him for the article in 
question, we were convinced that he was 
unduly prejudiced with respect to 
copper-lead bearings in preference to the 
many types of bearings that his 
manufactures. We don’t be- 
leve that P.G.M. read the article care 
fully. Mr. Anderson was quite clear in 
that it 


metal 


not 


1 
other 


company 


“rather long 
and tedious process of developing a metal- 
lurgical and production technique that 
would insure consistent quality and a 


wah! 
nanic 


has been a 


stating 


reas cost 
Mr. Anderson’s article again, 
at the top of page 364, October Product 


Engineering, 


in large scale quantity.” 
Quoting 


“a special method of pour- 


ing and a specialized cooling technique 
had to be developed. With this process 


the proper distribution of lead and copper 
is obtained.” Of course, it was not the 
aim of the article solely to show wherein 
copper-lead compares unfavorably with 
babbitt and all other bearing metals. 


Why Pick On 11 or 13? 
Propuct ENGINEERING 
NEW YORK 
Table I on page 457 of the December num- 
ber of Product Engineering gives “Char- 
acteristics of Three Bearing Alloys." This 
table compares Satco bearing alloys with 
SAE 13, lead-base babbitt and SAE 11 tin 
babbitt. Of course, Satco shows up favor- 
ably in this comparison which incidentally 
is made by C. H. Hack of the National Lead 
Company, which company, I understand 
manufactures Satco. A less prejudiced com- 
parison would have been between Satco and 
a babbitt composed of 89 per cent tin, 7 per 
cent antimony and 4 per cent copper instead 
of SAF 11, and 10 tin, 15 antimony and 75 
lead instead of SAE 13. E.J.K. 
Pittsburgh, Pa. 


\ À TE cast our votes with our contrib 
utor. Comparison 


with 
standard all which wide use 
and the service performance of which are 


more en- 


two 
Vs are in 
well. established, gives a tar 
lightening picture than a comparison with 
a “non-standard” alloy with which engi 
well ac 


general not so 


quainted and the differences are small. 


neers in are 


For Intelligent Discussion 


Propuct ENGINEERING 
NEW YORK 

\llow me to express my accord with you 
January editorial on a dead-line for society 
papers. The chief concern is that the papers 
should be secured in time to permit the issu 
of preprints. Without them, intelligent and 
widespread discussion of the paper is im 
possible. Certainly a society such as th 
\.S.M.E. does not and make 
obtain papers on 
-E.S.A. 
Cleveland, Ohio 


The Path the Calf Made 


Propuct ENGINEERING 
NEW YORK 

In the September 1934 number of Product 
Engineering on page 348 there appeared an 
anonymous poem entitled “The Path the 
Calf Made,” which was contributed by one 
of your readers. This poem appealed to me 
so much that I would like to have it printed 
in our house organ. Of course, I am a sub- 
scriber and have a copy of the magazine in 
question, Therefore, if you will kindly give 
me your permission to have this poem printed 
in our company paper, I shall be indebted to 
your organization for another favor. 

Also, I would very much like to know when 
my subscription expires as my records are 


need to beg 
concessions to creditable 


time! 


A. Intimate Correspondence 


not clear on this and I would not like to 
miss an issue of your magazine because ot 
failure to renew through oversight. —J.T. 

Los Angeles, Calif. 


ERMISSION was granted. And we 

commend J.T.’s foresight in taking 
steps to make sure that he will not miss 
an issue through oversight and thereby 
break his file of back numbers. 


Technical Data on Color 


Propuct ENGINEERING 
NEW YORK 
In the article “Color Illusions” appearing 
in the January number, reference is made 
to Albert H. Munsell and his scientific 
formula relating to color. Will you kindly 
advise me if there is any scientific or techni- 
cal data published by Mr. Munsell and if so, 
R.R.M. 
Brooklyn, N. Y. 


where it can be secured? 


HE desired information can be pro- 
cured from the Munsell Color Co.. 
10 E. Franklin St., Baltimore, Md. 


Wanted—A Roll Top 


Propuct ENGINEERING 
NEW YORK 
Could you tell us where we could procure 
a roll top constructed of steel or some other 
metal which might be used with a steel desk 
or cabinet. It is possible that we may want 
to utilize such a cover for new equipment 
which is considered. If we find it 
ready made it will save our development de 
partment some work. -D.C 
Development Department 


being 


OME questions we cannot answer. 
S This is one. If anv of our readers can 
help D.C. by telling him where he might 
get such a roll top, he will undoubtedly 
appreciate it. 


Where Is the High Pressure? 
Propuct ENGINEERING 
NEW YORK 

You certainly made a pretty looking 
presentation of the article by R. G. N. Evans 
on “Lubrication of Sleeve Bearings" but 
why does the author insist on going contrary 
to all accepted theory with reference to the 
position of the high pressure area? All 
authorities agree that it should be past th 
vertical center line instead of ahead of it. 

In spite of this the article contains much 
valuable information on the lubrication of 
bearings. —G.A.A 

Baltimore, Md 


F we were to edit the last sentence o! 

the above letter we would say “Al 
other authorities agree, etc.” This, inci 
dentally, brings up a question that will bi 
featured in our March number as we havi 
discovered that there is no complet: 
agreement as to the position of the high 
pressure area in sleeve bearings. 


— ———————————————MÓÓ— Ut 
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Professions and Unions Can’t Mix 


HE past depression offered many oppor- 

tunities for unionizing. Some of the 
acts of the federal administration, directly 
or indirectly, encouraged labor organizers 
who naturally went after new fields to ex- 
ploit. One of the latest was an attempt to 
organize the draftsmen and designers at the 
Chrysler motor plant. Although their efforts 
did not result in any evidence of success, the 
organizers did succeed in having a hearing 
before John F. Carmody, of the National 
Labor Relations Board. We were informed 
that the meeting was politely ignored by 
company and workers alike. 

Repeated attempts have been made to 
unionize draftsmen, designers and engineers. 
In each instance the attempt has failed, not 
so much because of opposition from the em- 
ploying companies but primarily because the 
men were not interested. Why? 

Professional labor organizers simply can- 
not understand why these “white-collar” 
workers ignore the repeated efforts to or- 
ganize them. One might even conclude that 
the union organizers gnash their teeth. Well 
they might when they contemplate the dues 
that might be collected, not to mention fines 
and perhaps a few “shake-downs” from the 
employers. It is a plum well-worth striving 
for and hope breathes eternal. Why give 
up the attempts to organize engineers and 
designers? 

Several fundamental considerations point 
to the impossibility of unionizing draftsmen 
and designers. First, they are far above the 
level of the intelligence of the men with which 
labor organizers generally deal. Just as en- 
gineers analyze their professional problems, 
so do they analyze alluring promises, and the 


promises of the organizers lose their allure. 

With few exceptions, the job of draftsman 
is but a stage in a career. It is not a static 
job but a step in the development to bigger 
undertakings. And these men see it in that 
light. You might just as well try to unionize 
hospital internes. Both engineering and 
medicine are professions, and in many re- 
spects the draftsman corresponds to the in- 
terne. 

As for pay, of course we all want more. 
But effective unionization would mean so 
much for the job, regardless of ability. The 
man of exceptional ability would not receive 
his just rewards and he would be hampered 
by dictatorial rules. In short, creative work 
cannot be paid for equitably on a piece work 
basis. And it is only through creative work 
that the engineer can progress. 


S for working conditions and hours of 
work, it is hard to imagine how union- 
izing could improve them. Most manufac- 
turing companies pride themselves, and 
rightly so, on the appearance, conveniences 
and congeniality of their engineering depart- 
ment. It is simply that practically all com- 
panies recognize that pleasant surroundings 
exert a strong influence on the character and 
quality of the work done. 

Now, Mr. Labor Leader, please stop annoy- 
ing these draftsmen and designers. Of course 
you have to make a living, but they also have 
their lives to live, their aims to achieve, their 
goals to reach. They have nothing in com- 
mon with you. In short, they are not pros- 
pects for a trade union because they are ap- 
prentices in a profession where individual 
ability is rewarded. 











Redesigning 
to use 
Aluminum 


GEORGE W. DeBELL 
Aeronautical Engineer 


American Car and Foundry Company 





Some of the outstanding points to be light weight, many products made 
å » ó é . of steel are being redesigned to 
considered when designing with alumi- i uL E Ld 


num in order to attain the lightest struc- 
ture possessing the required strength 
and rigidity. Structural steel and dural 
members of equal strength and stiffness 


are compared 


ERHAPS the most common mistake made by. de 

signers in changing from one material to another 

is to fail to take into consideration all of the dif- 
ferences in the properties of the new material as com 
pared with those of the material formerly used. There 
is often the tendencv to consider onlv the difference in 
allowable unit stress and perhaps also the change in 
elastic modulus. But any one or more of innumerable 
other factors, such as heat-treating requirements, cor 
rosion resistance, workability of the material, and 
similar characteristics may dictate certain design re- 
quirements which if ignored may cause early failure 
of the structure. When designing with the older ma 
terials, such as steel, the properties and propensities of 
which are well known, the engineer will almost instinc- 
tively take care of the many variables. However, when 
dealing with a new material one is likely to be so im 
pressed with certain of its outstanding properties that 
other equally important properties are ignored. This is 
especially true when a structure is being redesigned to 
be made of a different material. 


With the increasing importance being attached to 


the developments of the past few 
vears has been the design of truck 
and bus bodies, railroad cars and 
streamlined trains made of alum 
inum alloys. More and more 
engineers are facing the problem 
of redesigning their present prod 
ucts to be made partly or wholly) 
of aluminum. 

Whether or not it will be prof 
itable to redesign equipment to be 
made of aluminum depends en- 
tirely on the relation of in- 
creased cost to increased value 
as measured by the purchaser and 
user of the product. In many instances increased value 
can be measured directly in dollars and cents. For 
example, if a railroad finds that because of decreased 
weight the savings in operating cost over the period of 
amortization are greater than the higher cost of the 
lighter equipment, the purchase of such equipment in 
preference to the heavier and cheaper equipment will be 
considered profitable. Similarly in airplanes, the value 
of light weight can be measured directly in terms oi 
dollars by virtue of increased pay load and greate! 
cruising radius. But it is not always possible to eval 
uate weight savings. Sometimes the weight saving 
adds to convenience, portability or other features not 
measurable in money. But in every instance the de 
ciding factor is increased cost versus increased value a 
measured by the purchaser. 

In spite of the fact that aluminum is only 1/2.8 th 
weight of steel, and even if cost comparisons are mad 
on a unit volume basis rather than a pound basis, alum 
inum construction, based on current material prices 
costs more than’ steel. Careful and exacting desig: 
analysis can reduce the cost of the aluminum structur 
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and when it 1s considered that 


by savings in materials, 
he primary 


aluminum is to 
he more evident that the greatest 
< amount of material 
his will require a careful investigation 


reason for using save 
weight, 1t becomes all t 
are should be taken to reduce the 
toa minimum. 1 

f possible buckling, local stresses, shear stresses, and 
similar factors not ordinarily considered in the design 
f steel structures. 

Unfortunately, it has not been until recent years that 

‘reat attention has been given to economizing in ma 
terial. With steel, relatively cheap, a few added pounds 
were of no great consequence. Stress analyses were 
ncomplete; "factors of safety" were high. If a mem 
er broke down it was simply made heavier, although the 
ause of its breakage might have been its excessive stiff- 
ness or the weakness of some of its associated member. 

In most instances steel structures 
trength are sufficiently rigid. — Hence 
ngineers whose designing experience 

confined primarily to the 
errous alloys have a tendency to dis- 
egard the effect of the stiffness 
actor. But when designing with alum- 
num alloys, dural, for example, the 
iodulus of elasticity is only 10,000,000 
s compared with 28,000,000 for steel. 
he ratio is closely 1 to 2.8. Thus, for 
jual unit stresses, aluminum will de- 
ect about 2.8 times as much as steel. 
his simple f not 


designed for 


as been 


fact, if considered 
roperly, may make the difference be- 
veen a successfully engineered design 
id a regrettable failure. 

Let us now compare structural steel 
embers with aluminum alloy members 
ving the ‘load and 
rength, bearing in mind the following 
sic relations: 


same design, 


Il. The allowable stress, f, for the alumi 
im alloy dural and ordinary low-carbon 
uctural steel is about the same. 








Fig. 1—Streamlined train on B.&O.R.R., 
built of aluminum by the American Car 
and Foundry Company. 
en surfaces at the inclosed vestibules 


of aluminum alloy, dural. 





Note the unbrok- 


2. The modulus of elasticity of structural steel Ey is 2.5 
modulus of elasticity, E4 of aluminum alloy. 


3. The specific weight of steel is 2.8 times the specific weight 


mes the 


Steel weighs 490 Ib. per cu.ft. a 
lural weighs 175 Ib. per cu.ft. 

t. The strength of members carrying direct stress, that 
tension or short compression members, is proportional 


llowable stress f times the cross-sectional area 4 


5. The stiffness of members carrying direct stress is pi 
portional to the cross-sectional area 4, times the modul 
elasticity E. 

The strenetl F smbers carrvinge bending is prop 

6. ie strength ot members carrying bending pro] 


tional to the allowable stress f times the section modulus 
7. The stiffness of members carrying bending is prop 
mal to the modulus of elasticity E times the moment 
nertia J, 


In the following comparisons the subseript ./ 1s used 
to denote the aluminum alloy dural, and the subscript 
S is used to denote structural steel. 


For direct stress members of equal strengt! 


T fs X As 
But f 4 
Therefore 44 Í s 


Since the areas in this case are equal the dural met 
ber will weight only 1/2.8, or 36 per cent, as much as 
the steel member. 


For direct stress members having equal stiffness, 


1E. Í sE s 


But 


Therefore 44 2.845 


It will be noticed that there is no weight saving 
the use of dural, since the lower specific weight of thi 
dural is exactly offset by the increased area required. 
unusual that the deflection of simple 

! he f 


short compression members be limited Fr 


However, it 1s 
tension or 


Fig. 2—Aluminum framing for the roofs of the cars of B.&O. 
streamlined train built by American Car and Foundry Company 
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‘Dashed /ines show theoretical profile 
by the approximate method. Full lines 
Shows modification to allow for rivet 
holes and stress concentration 


Fig. 3—Distribution of load among the various rivets 
will not be equal if sections of the connected dural and 
steel members are constant throughout their length 


Fig. 4—An approximate method for equalizing the pitch 
elongation is dural and steel lap-jointed members 


most instances such members can be designed without 
regard to stiffness, but where a stiffness requirement 
must be met the designer must adhere to the relation 
given above. 

The comparison of members carrying bending is 
slightly more complex as the functions of section modu 
lus, moment of inertia, and modulus of elasticity must 
be taken into account. 

For bending members having equal strength, 


C) 4) 


But f 4 


( : ) ( : ) 

s j 

lhis indicates that the members are identical since 
their section moduli are equal and, therefore, the 
weight of the dural member will be as the ratio of 


specific weights. In other words, the dural member 
will weigh only 1/2.8, or 36 per cent as much as the 


Phere | OTt 


steel member 


For bending members having equal stiffness, 


Eala Esl s 
But Es 2.8E. 
l'herefore l4 2.81 s 


We must, therefore, for equal stiffness in bending 
use an aluminum alloy or dural member having a mo- 
ment of inertia 2.8 times the moment of inertia of the 
steel member which it replaces. If the members are 
geometrically similar then, since the ratio of moments 
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of inertia is proportional to the fourth power of the 
ratio of linear dimensions, the dimensions of the dural 
member will equal the fourth root of 2.8 times the cor- 
responding dimensions of the steel member—that is, 
1.295 times the dimension of the steel member. The 
area of the dural section will therefore be (1.295)°, 
or 1.673, times that of the steel member. But since the 
specific weight of the dural is only 1/2.8 of the specific 
weight of steel, the dural member will weigh onl) 
1.073/2.8, or approximately 60 per cent, as much as the 
steel member. 

The use of geometrically similar members when con- 
verting from structural steel to aluminum alloy has the 
advantage that the form factors or section factors re- 
main unchanged. But this type of conversion, of 
course, requires larger sized members in the aluminum 
alloy structure. In many cases the actual design re- 
quirements prevent the use of these larger sized sections 
with the result that a weight saving of 40 per cent is 
not generally obtainable since the substitution of shal- 
lower sections generally decreases the strength-to- 
weight and stiffness-to-weight ratios. A 

Let us now consider a theoretically perfect substitu- 
tion and compare a structural steel member with a dural 
member having the same strength and stiffness in 
bending : 


Is l4 
For equal strength, — sincefs = fs 
d CA 
For equal stiffness, Z4 = 2.8/s since Es = 2.8E4 
Is 2.815 
Hence, s Of Ca A.N 
Cs CA 


In order to illustrate the effect of this requirement, as 
shown in the above equation, let us consider two rec- 
tangular bars, one of structural steel and one of dural, 
both having the same strength and stiffness. Since the 
l/c of a rectangular bar equals bd*/6 and d 2C, we 
can write that, 


b aca bs s 
)ut CA 2.8cs 
Therefore h.(0 Q 9 } 
leretor« Dalá Cs OslCs 
bs bs 
bs 
2 Ww 7.84 


This means that the dural bar, for equal strength and 
stiffness, would have to be 2.8 times as deep as the stee! 
member and only 1/7.84 as thick. The weight would 
be in the ratio of about 1 to 7.84 in favor of the alum 
inum section. The above, however, is a purely theo 
retical deduction. In almost every instance it would 
he impossible to reduce the thickness of the section to 
1/7.84 of the thickness of the steel section, especially 
with the depth of the section multiplied by 2.8. Failure 
would most likely occur through local buckling or the 
section might twist on account of lack of stability, sinc 
the stitfness or stability of a flat surface is proportional 
to the square of the thickness and to the modulus of elas 
ticity. Finally, it will usually be found that there is 
insufficient room to increase the depth of the beam 2.8 
times. 

On the other extreme, the futility of substituting a! 
aluminum beam of the same depth and stiffness as the 
steel beam is readily illustrated by a specific example 
Considering an I-section and neglecting the moment o! 








rtia of the web, the moment of inertia of the section 

uld have to be increased 2.8 times bv increasing the 

e of the top and bottom flanges. If the radius of 

ration of the flange 1s to remain the same, it will be 

cessarv to increase the area of the flanges 2.8 times 
| the increased area would have to be obtained by 
creasing the width of the flanges. This would rarely 
possible, because it would result in such a wide flange 
it the free edges would buckle. Therefore, it would 
necessary to secure the added area by increasing the 
ickness of the flange as well as increasing its width. 
[his would result in a decrease in the radius of gvra 
ion of the flange section, thereby requiring an addi 
tional increased area. The equivalent section would then 
have more than three times the area of the steel section 
and there would be no saving in weight. 

The actual substitute decided upon in engineering 
practice is usually a compromise between the theoret- 
ically perfect substitute and the wholly practical one. 
Since is is necessary to compromise it is important that 
the stress analysis be complete so that consideration can 
be given to all possible effects and full advantage taken 
of weight saving possibilities. 

Still further complications arise when aluminum and 
steel members are used in combination over an appre- 
cable length of the structure. When an aluminum 
and a steel member are connected by a lapped joint that 
extends for an appreciable length, it is absolutely essen- 
tial that the ditferences in the deflection rate of the two 
materials be compensated. 

The accompanying Fig. 3 shows how a steel bar 
might be connected or riveted to an aluminum member. 
For purposes of illustration, five rivets are shown. It 
is also assumed that the load is tension and that the 


cross-sectional areas of the aluminum member and the 
steel member are the same. 


" 
i 
the ] 


If the rivets are to share 
oad equally, each will have to carry a load of P/5. 
The load distribution at the various pitches in the steel 
bar and aluminum plate are indicated in the figure. 

Taking the first panel pitch, the load in the dural 
member is + times the load in the steel member. If it 
he assumed that the load P stresses the material to it: 
maximum, the unit elongation for the steel under the 
maximum load. will be. 28,000; 28,000,000, or 0.001 in. 
per in. This will be for a load of P. Similarly, the 
aluminum member will elongate approximately 0.003 in. 
per in. of length. For 5 in. lengths, these elongations 
will be 0.005 and 0.015 for the steel and aluminum. 
respectively. 

\s can be seen from the dimensions given in the 
fieure, the difference between the pitch distance in the 
steel member and the corresponding pitch in the dural 
mber is 0.011 in., 0.007 in., 0.003 in. and 0.00] 

Evidently, under these conditions, the load cannot be 
tributed equally among the five rivets. And in any 
nt, because of the unequal deflection of the steel and 
nnum members under load, the rivet holes will be 
wn out of alignment. Although this will amount 
nly a few thousandths of an inch, up to a maximum 
LOIT in., under repeated loads it will cause the rivet 

to elongate. In the example given, this action 
begin with the first rivet to the left. Eventually, 
loose rivet will tend to transfer its load to the next 
t, causing this rivet to loosen in turn. In this man 
the successive rivets will loosen and fail. 

overcome this condition, the steel and the alum 

members should be tapered to give equal deflec 

as indicated in Fig. 4. 


Theoretically, in each 


pitch the area of the aluminum section can be calculated 
by the following formula: 


Pi Ps 
Laks 1 «Es 
Es Ps P. 
14 x X As 2.8 < ds 
Ea P s Ps 


In this equation P is the load transferred over the 
pitch distance, the section of which is being calculated 
The area of the cross-section of the steel member at and 
bevond the last rivet to the right will be required to 
carry all the load and its cross-sectional area will be: 

Pi 
f 
28,000 


To the requirement of equal deflection, the area of 


he 


the cross-section of the aluminum alloy member at t 
last rivet to the left must be determined from the de 
flection equation and not from a stress standpoint. 
Acuallv the stress in the aluminum alloy member at this 
point will be much lower than its allowable stress in 
order to satisfy this deflection requirement. In order 
to have both the steel and dural members working to 
full capacity It Is necessary to use a heat-treated steel 
whose allowable stress is 2.8 times the allowable stress 
in the dural member; in other words, the ratio of 
stresses must equal the ratio of moduli of elasticity. It 
is a relatively simple matter to calculate the required 
areas in the various pitches from the above equation, 
but it should be remembered that these areas are the 
average, or mid-point, areas for each of the pitches and 
not the areas at the rivets. It is, therefore, necessary 
to check the net area at each rivet to determine 1f it has 
sufficient strength to pass the required load without ex 
ceeding the allowable unit stress. In the majority ot 
cases a straight taper will give a sufficiently close ap 
proximation of the required area. 


Fig. 5—Interior of baggage car of B.&O. 
aluminum streamlined train. The sheathing 
is corrugated to prevent denting by baggage 
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Lantalum Resists Corrosion in 
Fountain Pen Valve 


When the cap is placed on the Wahl 


fountain pen, ink is sealed within the 


Ri 


barrel by a tantalum valve 


lativel\ 


the air within fountain pen barrels has 


always made it difficult to prevent leakage 


of 


CXPAN slo 


th 
i 


re 


t 


of the Wahl Companv. 
pressure is ¢ 


+l 
on ti 


cap is screwed 


1! 
the corre 
lo 


1 
used 


tag 


Ink out 


ink. When the pen is in such a position 
that 


the passage to the point is submerged, 


rof the air within the barrel forces 
But to seal the ink into the bar 


when the pen is not in use 1s a difficult 


13 
pronbicni! 


because of the tight seal required and 
sive action of the ink. 

seal the ink in the barrel, a metal valve 
in a new pen developed bv engineers 
The necessary sealing 
tained by engaging a projection 


ie valve against a shoulder on the cap as 
hown | 


\s the 


tight, the mechanical advan 


iy the accompanying diagram. 


of the screw results in a relatively high 


pressure against the valve seat. When the cap 


is removed, a small gold spring opens the valve 
and allows ink to flow to the pen. 

Corrosion of the metal valve is caused not 
onlv bv the ink but also from contact with two 
litferent types of vulcanized rubber. The 
alve seat is made of semi-soft rubber, while 
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. 1 n 
Vaive 18 made of 


p which bears against the other end of 
hard rubber. The best 


Sss stee 


n rapidly becomes pitted and cor 
led in contact with the rubber composition. 
olid vold successfully resists corrosion but 


too expensive at present market prices. 


small change in temperature 

















Tantalum for the 
valve resists cor- 
rosion from the ink 
and from contact 
with rubber com- 
pounds 


A stamped tanta- 
lum valve seals the 
ink in the new 
Wahl pen when a 
shoulder on the cap 
is screwed down 
against the small 
extension of the 
valve 
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The material finally selected for 
the valve is tantalum, a heavy metal 
having physical properties compar- 
able to steel but characterized by 
high resistance to acids and chem- 
icals present in ink and rubber com- 
pounds. Valves are stamped from 
rolled sheet and further hardened by 
heat treatment, giving physical prop- 
erties equal to parts made from cold 
rolled Thus, the tantalum 
valve is not only stronger and harder 
than. solid. gold, but it resists cor 
rosion as well and also costs much 


steel. 


less. With high seating pressure, 
leakage is eliminated. 
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è? Steel Mill Bearings 


Ina 4-high finishing stand of a new 


in. mill, backing roll bearings made 


the Bantam Ball Bearing Com 
ny have a load capacity of 3,400, 
0 Ib. each at 100 r.p.m. 
30-in. wide bearings are said to be 


erating under the highest load per 


nit of width on any existing hot 
rip mill. 


9 Ves: Enamel Finish 


By applying spraved molten metal 

unfused porcelain enamel sheets, 
new decorative effects in porcelain 
enamel finishes are obtained in a 
process developed by I. V. Brum 
baugh. The sheets are prepared in 
the usual way with a ground coat 
that may or may not be fused. Then, 


molten metal is spraved on the sheet 


These 


using a stencil if patterns rather 
than solid color effects are desired. 
When fused, the metal 
combines with the enamel to pro- 


sprayed 


duce color etfects shown in the ac 
companying illustration. 

For the piece having a wicker 
work design, copper was sprayed on 
unfused ivory colored enamel. Then, 
an overglaze of clear glass was ap 
pled and all fused together. For 
the marble effect, stainless iron was 
sprayed on unfused white, and then 
covered with an overglaze and fired. 
The blending between the stencil 
openings resulted from iron dust 
blown under the stencil bv the blast 
from the gun. 

For the border effect obtained in 
the third plate, the outer rim of 
white was fused first. Then the 
center was filled with unfused white 
and iron sprayed over the whole 
No overglaze was used. 


sheet. 
Only 


a small amount of metal is 





Decorative effects obtained on porcelain enamel 
by applying sprayed metal before final firing 


Riveted corner design and ribbed sides 
stiffen magnesium alloy foundry flasks 
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required. Because of the action of 
the flame in the spray gun, nearly 
1 ) 
all of the metal is oxidized, and 
readily 
Various color 
obtained from 


these oxides are InCorpor 
ated into the enamel. 
effects thus can be 
ditferent metals. 


® Uagnesium Alloy 


Molding Flasks 


Because foundry flasks have to be 


hand. light 


M 


But. the sides 


lifted and carried by 
weight is desirable. 
of the flask must also be strong 
enough to withstand bending stresses 
set up in ramming the mold. To 
these 


meet requirements, al new 


flask designed by the American 


(Company, 1s 


Foundry Equipment | 


fabricated from Dowmetal with a 
design incorporating a strengthened 
corner and stitfened side wall 

\s compared with an aluminum 
flask of the same dimensions, the 
magnesium alloy flask weighs 30 per 
cent less. The actual weight of a 
flask 12 by 18 in.. 10 in 


30 Ib. including both cope and drag. 


high, is 


The riveted corner construction and 
the ribbed side wall design, shown in 
the accompanying illustration, gives 


stiffness. 


added strength and 


® Light-Weight Riveter 


In designing a portable hydraulic 
press for driving and squeezing 
rivets up to 2 in. in diameter, alumi- 
num was extensively used by the 
Hanna Engineering Works to im- 
prove the portability of the unit. 

Mthough an aluminum alloy yoke 
would have resulted in a further 
decrease in weight, steel was selected 
for this part for compactness. The 
press was designed for use on such 
jobs as riveting automobile frames. 
Limitations in the size of the yoke 
required the use of steel for this 
part since the section of an alumi- 
num voke of the desired stiffness 
would be too large. 


OI... s. A -— id 
Portable Placer Drill 
FFE'* e 
l'ravels by Air 
For prospecting in inaccessible 
places, airplanes are being exten- 
sively used today, and prospecting 
equipment therefore must be de- 
signed for air transportation. This 
limits both the length and the weight 
of individual pieces from which a 
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11 


drill rig can be assembled. 
placer drill shown here, de 

ned by the C. Kirk Hillman Com- 
panv, no piece weighs more than 
150 ]b., nor 1s longer than 63 ft. 
The drill weighs only 2,000 1b., com 
plete with tools and casing for drill 
ing a 54 in. hole 200 ft. deep. 

MIT gasoline 
simplified by combining clutch and 


speed reduction in a multiple V-belt 


engine drive was 


© Random Jottings 


Chemi- 
colloid Laboratories, Inc., a protec 
tive laver of Stellite is deposited on 
the mill rotor and on the nickel steel 
driving shaft. The hard facing not 
only reduces shaft wear at the gland 


In centrifugals made b 


but also resists corrosive attack from 


materials being processed. 


West Wind ventilating fans have 
all steel parts Udvylite-Cadmium 
plated for appearance and to resist 
corrosion. Some are brushed to a 
finish for final finish, and 
others are color lacquered over the 
cadmium. 


Satin 


Compressed air is used to actuate 
24+ hold-downs that clamp work un 
der a total pressure of 120 tons in 
a mammoth plate planer recently 


By mounting the gasoline 
motor on a pivoted base 
the drive pulley can be 
raised to disengage the 
V-belt drive 


drive. The engine is pivoted at the 
rear and can be raised by a foot 
pedal to disengage the V-belt from 
the aluminum driving pulley. This 
simple drive arrangement also elim- 
inates shock caused by lifting and 
dropping the tools and makes ad- 


Not only ts 


weight and space saved, but the only 


justments unnecessary. 


spare part needed for the drive 1s 
one set of belts. 


built by Baldwin-Southwark Corpo- 
ration. For the first time on a plate 
planer carriage reversal and feed 
are electrically controlled. 


* > * 


Hot liquids, acids and alkalis en 
countered in sugar refining processes 
quickly break down ordinary paint 
films. .X new primer and finishing 
made from bakelite resin 
has demonstrated that these finishes 
have marked superiority in resis 


coating 


tance to corrosion. 


* = » 


In several Rannett pumps now 
being installed on a gasoline dis 
tribution line between Des Moines 
and the Twin 


motor 1s 


Cities, the electric 
gasoline 
pumped. By proper sections and de 


cooled Dy the 


SICUTI, nickel cast 1ron cases success 
fully withstand pressures up to 


1,500 Ib. per sq.in. without leaking. 
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In a demonstration device built 
by Synthane, gear vibration 1s made 
visible by the use of a microphone 
and a y oscillograph. 
Notses are reproduced on the screen 


cathode ray 


of the tube giving a more accurate 
comparison than can be obtained 
bv ear. 

Rotors of meters used to measure 
boiler feed water are subjected to 
highly erosive and corrosive condi- 
tions since they are exposed to the 
action of hot, dirty, blow-down 
water from boilers. The Henszey 
De-Concentrator Company is now 
using Inconel as standard equip 
ment for meter rotors, not only for 
feed water meters but also for de- 
vices measuring chemicals. 


* * * 


Carrying capacity of skips re- 
cently installed at the International 
Nickel Company's Frood Mines was 
increased by more than 60 per cent 
by replacing carbon steel with nickel 
steel. The capacity of each load was 
increased by 14 tons with no change 
in the size of hoisting cable nor in 
the amount of power consumed. 


* * » 


shades 
which sometimes result from metal- 
lic action on dyestuffs, the Franklin 
Process Company has equipped all 
its plants with stainless-metal pack- 
age-dveing machines. 


To eliminate “saddened” 








Stress Calculations for 
Thin Aluminum 
Alloy Sections 


— EE 
OZ 


,% 


PART I 


Compression Members 


This series of articles deals with the funda- 
mentals of sheet metal structural design as 
applied to aircraft and summarizes the latest 


developments. Some of the information pre- 


sented has been obtained by the cooperative 
research of various organizations, but much of 
the data resulted from analytical studies and 
test research conducted by the Glenn L. Mar- 


tin Company. Methods and formulas given 
here have been checked by full-size static test 
specimens. B.C. Boulton, Chief Engineer 


The Glenn L. Martin Company 


T IS OF utmost importance for a designer to be 
able to tell quickly the relative efficiency of various 
sections with respect to their strength as compres- 
sion members. With this in mind, the method de- 
ribed here was developed so that with certain basic 
st data available, any section can be evaluated and 
dexed for ready reference. This method makes it 
ssible to predetermine without further tests, how a 
ction of any length or gage thickness will behave. 
Compression members are far from simple. When 
e member is short it must be designed. efficiently to 
sist local buckling. When it is long it must have 
ifficient size to resist an elastic column failure. The 
insition from failure as a short column to failure as 
long column is not abrupt., In a certain length range 
lure takes place both by local buckling and elastic 











A 


A 


Fig. 1—The China Clipper, 
built by the Glenn L. Mar- 
tin Company for Pan 
American Airways 


S. A. KILPATRICK and O. J. SCHAEFER 
Test Engineer Stress Analyst 


The Glenn L. Martin Company 


bending. Compression members are always a compro- 
mise when length is a factor. An efficient design in 
long length is usually least efficient for short lengths. 
For any section, it must be known how the column 
will behave under load for all ranges of column lengths 
as measured by the ratio of length to radius of gyration. 
For example, 1$ we studv the section shown in Fig. 3 
from the standpoint of failure we must know imme- 
diately how it is emploved and the kind of restraint 
afforded. 
used as a beam chord (or possibly a stitfener) such 


\ section of this nature would generally be 


that a web 1s always present between the flanges marked 
a. If this section. be tested as a long column with a 
ratio of length to radius of gyration of more than 
about 100, the failure will be purely elastic. 
umn will bend about the y-y axis. 
shorter columns will show that as the length decreases 


The col- 


Tests on successively 


the legs a will begin to buckle elastically, although the 
actual failure may still be in bending. 

With further decrease in the length of the column, 
the flange ^ will bow in the direction indicated by the 
arrows, and flange a will buckle, thus causing failure. 
\t the same time, the first tvpe of failure will still be 
The significance of this is that although 
the flange a had failed potentially at a relatively low 
load, it continued to remain quite straight until flange 
had failed elastically about an axis at 90 deg. to that 


noticeable. 


about which a had failed. Such a section has in effect 
two degrees elastic freedom, one being more predomi- 
nant in the short range and the other in the long range. 

It follows that every type of section may possibly 
have a different load curve in the short column range. 
For certain comparatively simple sections theoretical 
solutions have been obtained, but for the more complex 
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Fig. 2—Typical wing sec- 
tion showing the truss 
type construction 


^ 
| 
b Fig. 3—As a long column 
this section will bend about 
a - the axis y-y. As a short col- 
FIG.3 Jl umn, flange b will bow and 
Y flange a will buckle 


sections we must still rely on empirical methods or tests. 
In plotting the results of tests on certain sections for 


A 


us column lengths and gages of sheet, there will 
he obtained a series of curves similar to those shown in 
Fig. 4. In these curves the stress at failure, P/A, is 
plotted against the thickness ¢ of the sheet for given 
values of the ratio of length to radius of gvration, 7 /e. 
Many formed sections will have curves of similar shape. 
In each instance the family of curves can be repre 
sented empirically by the equation of the hyperbolic 
tangent such that for any given value of L/¢ there will 
be the relation: 


P/ A ø tanh ( Å l 
In this equation 


limiting stress for each curve of Fig. 4 
t inh hyperbolic tangent 
Á constant determined by experiment 
thickness of the material in in. 


lIhere are some sections, such as simple angles and 
open channels, or others where the external dimensions 
are large in proportion to the gage of the sheet, for 


which the stress curve can be closely represented by the 


P/ A ø tanh ( Á 2 
In this equation the curves will take the form shown 
in Fig. 5... For sections represented bv this equation the 


limiting values of 6 may appear higher in a particular 
instance than for some other sections whose allowable 
by Equation (1). The explana 
tion for this will be given in a subsequent paragraph. 


stresses are calculated 


lt the constant, A, and the limiting stress, o, are 


known, the above equations enable the designer to 


etermine the failing stress. P/A. 


1 
| 


This con 


quickly ( 
stant A, called the shape factor, has been determined 
for numerous shapes of sections. Its determination 


requires merely that the given section be tested as a 





short column with the value of L/e from 15 to 20. The 
chart shown on pp. 79 and 80 gives the shape factors 
for nine commonly used sections. The value of 6 can 
be calculated by use of a suitable column formula whose 
limits are the ultimate compressive stress of the material 
at zero length and the Euler curve at the longer lengths. 
Many equations have been used for the short column 
range, but since no reliable method is known for mak 
Ing a proper selection, two equations are presented here 
which will give about the maximum and minimum 
limits for all sections. 

Tests on sections similar to Fig. 3 have shown that 
for the normal range of gages the equation for o can 
be expressed bv the Rankine formula which is 


og 
I +B 
where ø allowable stress in lb. per sq.in 
ultimate compressive stress of material, 
generally taken as the vield. point. 
L/p 
B = 
C 7? | 
L — length 
p — radius of gvration 
C coethcient of end restraint 


l-quation. (3). would be somewhat conservative 
ange a of Fig. 3 is restrained by closely spaced stif 
feners or other suitable means. For very compact sec 
tions, tubing and corrugated sheet and for the ver: 
simple sections, a higher limiting curve for o may bi 
used. The equation recommended is a modified forn 
of the Rankine formula as derived by Natalis: 


I +B 
I +B+B 


It can probably be said that, in general, where 
section does not show false limits, as will be explain: 
further on, Equation (4) is the more correct. 

In working out the results of tests on two sectio! 
of widely different shapes and proportions, one wit 
flanged angle sections and the other with corrugation 
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is found that the value of K varies with the ratio 


v. This is logical. The basic or limiting curve 
a given section takes the form of Equation (3) as 


ated by the upper curve in Fig. 6(a). The lower 
es are the curves of allowable stress at given values 
hickness. ach of these curves approaches the 

curve as a limit when L/g is increased until, at 

values of L/g onlv the lowest gages are below this 
imiting curve. If then, at a large value of L/¢g, the 
stress P/A is plotted against ¢, as in Fig. 6(b), the 
value of A in Equation (1) must be relatively large. 
\n equation which represents quite closely this varia- 
tion for the two special cases of flanged angle section 


1 


and corrugation 15: 


f sit) S 


K = constant as determined trom Equation (1) or (2) for 


anv give L/p 
A - constant for short lengths at about L/p 20 


In order to understand the procedure of handling 
these equations, an example will be shown. Assume a 
section similar to Section 2 in the table of shape factors 

pp. 79 and 8O) having a sheet thickness of 0.051 in., 


and 7 ¢ of 50. 


where straight edges are restrained. 


The section is assumed to be emploved 


Fig. 4 — Relation 
between stress at 
failure, P/A, and 
sheet thickness t. 
Fig. 5 — Stress 
curves for sections 
where external di- 
mensions are large 
in proportion to 
the sheet thickness 









t (thickness) 





FIG.5 FIG. 6(a) 


Fig. 6—U pper curve in (a) rep- 
resents Equation (3). Lower 
curves are for increasing L/p. 
In (b) is the curve for large 
L/p with P/A plotted against t. 
Fig. 7—Curves of allowable 
stress for the section shown in 
Fig. 3 showing the effect of 
sheet thickness 


FIG.7 





K. = 12, f = 50,000 (actual), L/p 30 / 10,500,000 


The basic curve is chosen as Equation. (1) with 


É 1. Then, 
50.000 
o = = 22,700 lb. per sq.in ( 
30.000 
] J- 50 
rh. 


From Equation (5), 


50,000 X 1 
K = 12 17.8 
22,700 
\pplving Equation (1) 


P/422 


> 


,700 tanh (17.8 & 0.051 
,700 & 0.72 = 16,200 Ib. per sq.in 


j 
— ) 

Not onlv does this method give reasonable values, 
but relatively small errors will result even with a rela 
tively large error in the value of K selected. For in 


stance, had a value of 15 been chosen tor Ay, in the 
above example, instead of 12, the allowable stress would 
have calculated about 18,500 Ib. per sq.an. Thus, an 
error of 25 per cent in the selection of the value of A 
would result in an error of only 14 per cent in the 
allowable stress. 

The shape factors shown in the table ( pp. 79 and 80) 
are for use with [equation (1). The test vield points 
are also given in the table for comparative purposes, 
but for design purposes the guaranteed value should be 
used except where definitely known. In this connection, 


however, it. should be noted that in many compact 


formed sheet sections, the true vield point. will be 


hat for the sheet stock. because the cold 


higher than t 
working of the metal increases the vield point. 

No complete families of complex sections were avail 
able for the evaluation of K in terms of dimensions. 
l'he caleulations were made for onlv simple angles and 
flat sheets. For angles, the equation for K is quite 
complex. The theoretical equation for allowable 
stress, as shown by E. E. Lund- 
quist in National Advisory Com 
mittee for Aeronautics, Technical 
Note No. 413, is simple to use, but 
the empirical values are given 
here because they express finite 
limits at all length, including zero 
length. 

In the tests on angles in the short 
range, it was found primarily that 
the basic curve could not be ex- 
pressed by either Equation (3) or 
Equation (4) nor by the familiar 
Johnson parabolic. It was, never 
theless, a faired curve becoming 
tangent to the Euler curve ( with 
C slightly greater than 1) at large 
values of L Other values of o 
between L zero, and the 






t (Gage) 
FIG.6(b) | 


^ 
- 
F 
^ 

- 


Kuler curve are given in the fol 
lowing tabulation: 
L/p 7 L/p 7 
0 10.000 60 27.000 
20 38.000 «0 15.000 
10 34.000 


The equation for the allowable 
stress for such angles was then 
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found to be given by the following relation: 


P/ A a tanh «( ) 


In this equation b is the width of the leg. The value ot 
K can be expressed in terms of length and radius of 
gyration such that, 


L 
A wa emi F7 


lhis equation only holds for C = 1, test data not being 
avialable for greater end fixity. 

It has been indicated that the limiting stress o for 
certain sections whose allowable stresses are calculated by 
equation (2) may appear higher than for some section as 
calculated by Equation (1) when L/¢ is held constant. 
It was also pointed out that false limits could be obtained 
for certain types of sections. To gain a clearer picture 
of these points the section of Fig. 3 will be used as all 
example, confining the discussion to only short lengths 
for the present. In practical design, sections of similar 
external dimensions are generally employed. That is to 
say, the dimensions are not varied in direct proportion 
The section of Fig. 3 was im- 
proved considerably by turning a small flange along the 
edges. For small gages and short lengths this flange 


> 


to changes of thickness. 


acts as an excellent reinforcement. 

lf the gage of the section shown in Fig. 3 is increased 
without increasing any of the other dimensions it can 
be seen that a point is reached where the flange along 
the edges would do little good, since the flange width 
is approaching the thickness of the sheet as a limit. 
Phe curve for allowable stress for this condition 15 
represented by curve a of Fig. 7. 
This particular section would there 





similar to those of Fig. 7, but the difference in limi s 
will become decreasingly pronounced until both limis 
finally merge into the Euler column curve. 


Of the sections selected for the table of shape factors 
( pp. 79 and 80), only Section No. 5 showed a pronounced 
low limit where the 1-in. flange was used. To obtain a 
faired curve for all gages it is recommended that thie 
flange be increased with the gage from about 14t at 
zero point on the thickness ordinate to 4.5¢ when the 
thickness of sheet is 0.090 inch. 

As a generality, if a section of high shape factor, such 
as Section No, 4 in the table, is doubled in external di- 
mension, it is reasonable to assume that the shape factor 
will be reduced. The question of how much this reduc- 
tion amounts to cannot be determined exactly without 
test, but in this instance, it would seem logical to use half 
the value, or AK, — 13.5. When a section such as No. 1 in 
the table is doubled in external dimensions, however, 
halving the value would make A, = 7.8. Any value below 
10 should be viewed with suspicion. In this instance, it 
would be reasonable to suppose that the section no longer 
followed the law of Equation (1), but perhaps followed 
Equation (2). A reasonable value for K, would then 
be (15.6/2)? or about 61, to be used with £? in place of t. 
The limiting value for 6 would then possibly rise above 
that used for the section with the higher shape factor. 

A section similar to No. 3 in the table would be very 
poor without ample fixity along one edge as represented 
by the wood block in the tests. Close stiffener spacing 
would approximate the condition when it 1s used as a 
heam chord. Without this, the equation for staple 
angles would be the more nearly correct. 

It has been stated with relation to sections that the 
most efficient ones are those with the least amount of 

flat area. Sections of continuous 
curvature are the ideal but are not 


fore show a high shape factor but a Bibliography alwavs the simplest to use. For this 
ow limit as represented bv b in the reason, for highest efficiency. a sec- 
figure. For the higher gages the al- (1) Some» Recent Aspects of tion. should be designed with the 


lowable stresses would follow curve 
c, thus producing a composite curve 
Curve c will 
be recognized» as being similar to 
the curve for a plain angle without 


for the whole range. 1, No. 4. 


flanges If the reinforcing flange 
had been gradually increased as a 
function of the thickness curve d 
would have been the result. 


Construction, 
Report 3739. 


lor certain sections the normal 


Stressed Skin Construction by E. 
E. Blount, Journal of the Aero- 
nautical Sciences, Oct. 1934. Vol. 


(2) An Investigation of Available 
Information on the Strength of 


Properties of Reinforced Skin 


(3) The Column Properties of 
Corrugated Aluminum Alloy Sheet, 
Air Corps Tech. Report 3227. 


amount of flat area only greai enough 
to allow simple attachments to other 
members. Where members are used 
as columns and large values of radius 
of gyration are required it is some- 
times necessary to use fluting or 


Cor Tech. ; i 
ii lightening holes along the flat sides. 


Corrugated sheet is as nearly ideal 
as a section can be made. The data 
in the table (p. 79 and 80) is only 


range of gages used would be en- 
tirely included by the lower curve in 
Fig. 7, whose limit may fall below 
the ultimate compressive stress and 
even below the vield point. Here, 
then, in order to use Equation (1), 
6 would necessarily be taken as the 
lower limit. It will be seen, there- 
fore, that simple sections such as 
the plain angle will have only one 
limit for the whole range of gages. 
\s a consequence the limits for a 


secti 


m generally regarded as very 
inefħcient will be higher than for 
some sections ci nsidered quite et- 


In the foregoing example a con 
stant length was assumed. With each 


1 
| 


eneth the curves will be 


Increase 1n 


A 
Iw 


(4) The Compressive Strength of 
Duraluminum Columns of Equal 
Angle Section, by E. E. Lund- 
quist, N.A.C.A. Tech. Note No. 
413. 


(5) Some New Experiments on 
the Buckling of Thin Walled Con- 
struction by F. J. Bridget, C. C. 
Jerome, and A. B. Vosseller, 
Transactions of A.S.M.E., Aug. 
1934. (APM-56-6). 


(6) Working Stresses for Col- 
umns on Thin Walled Structures, 
by S. Timoshenko. Transactions 
of A.S.M.E., Applied Mechanics, 
Oct. and Dec. 1933, (APM-55-20). 


(7) Strength of Rectangular Flat 
Plates Under Edge Compression, 
by L. Schuman and G. Black, 
N.A.C.A. Tech. Report No. 356. 


(8) Strength of Aluminum Alloy 
Sheets, by J. S. Newell, Airway 
Age, Nov. and Dec. 1930. 
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shown as a comparative check. More 
complete information on this section 
will be found in the references. It 
was shown bv E. E. Blount (Ref. 
No, 1) that the optimum ratio of 
pitch to depth is 3.13 for short col- 
umns and 2 for long columns. 

The shape factors listed in the 
table are not to be understood as 
applying to all materials. The effect 
of physical characteristics was not 
investigated, but A will bea function 
of E as well as the vield point. 


[Further information on various sections 
can be found m Air Corps Technical 
hort No. 3739. These sections were not i 


uated for K because of insufficient. da: -. 


To be continued in the March numb. 
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How to Make Alignment Charts 


M. G. VAN VOORHIS 


Construction of charts for solving the equations xvr—z 


^. 


v/y—z and xy=uv graphically, and the use of logarithmic 


scales. In the March number Z charts will be discussed 


PART Il 


RAPHIC solutions of equations containing 
multiplication and division of variables and 
functions of variables are most frequently de 
sired. The construction methods which follow in Fig 
6 and 7 are similar in phrasing to those which have been 
given in Fig. 1. 


S 


V comparison. shows that. relativels 
few words have been changed, vet logarithmic scales 
are used in the following nomograms whereas uniformly 
divided scales were used in Fig. 1 nomogram. 


Nomogram for xy —z ( Fig. 6) 


Draw two parallel lines. Subdivide one line with 


a logarithmic scale for 1 within the limits given and the 
other line similarly for. v, the two scales ascending in 


the same direction. The size of each scale is independ 
ent of the other and can be as large as the space allows 
for the given limits. The z scale will alwavs be on a 
line parallel with and between the . and v scale lines 
under the above conditions of layout. 


CONSTRUCTION METHOD FOR LOCATING IHE > LINI 
Select a value of s within the range of its scale. For 
each of the two selected values of x, determine the 
value of v to satisfy the equation with the selected value 
of z. Draw two lines connecting the corresponding 
determined values of v and v. The point of intersec 
tion locates the z scale line and will be the selected value 
of z on the z scale. 


FORMULA METHOD FOR DETERMINING DISTANCES BI 
TWEEN SCALE LINES IN TERMS OF LOGARITHMIC CYCLI 
LENGTHS 


OI 


gn, +? Hn. d- n. 


distance from <s scale to x scale 

distance from s scale to y scale 

distance between x and y scales + 

length of logarithmic cycles designated by subscript 


Laving out these distances and scale values as indi 
cated in Fig., O gives the desired construction. 


CONSTRUCTION METHOD TO GET THE SIZE OF Z SCALI 
LOGARITHMIC CYCLE, n, in Fig. 6—Draw lines connect 
ing the upper values of v and v scales and between the 


\ starting point on the s scale can be determined by 
selecting a value of s within its range and determining 
values of x and v which will satisfy the equation. A line 
drawn across the three scales at the determined values of 
xr and v will locate the selected value z on the z scale. 

Assuming the following ranges in the equation 
] / to I8 and v 25 to 40. Then 
> may vary from 175 to 720. The logarithmic scales 
for x and v are laid out on parallel lines taking most 
advantage of the available space. 


vy sin Fig. 7: + 


To locate the s scale line by the construction method, 
any value of z could be used. If 
A 12 when v 25; and 4 7.5 when y 10 ; 
therefore, 12 « 25 300 7.5 X 40. Two inter 
secting lines through these values of . and y locate 300 


300 is chosen, 


on the s scale and a line is then drawn through the in 
tersection parallel to the .x and. v scales. 

[f the nomogram were drawn on 83x11 in. paper the 
length of the x scale cycle could be 25 in. since onl 
approximately 0.4 of the cycle length is used. The 
length of the v cvcle could be 50 in. since only 0.2 of 
the cycle length is used. Unless logarithmic scales ot 
these lengths or longer are available for transferring 
or projecting the scale, a table of logarithms can be 
used in producing the scale on a uniformly divided 
scale of appropriate size (or on cross-section paper 11 
the completed chart is to be traced for reproduction R 


\ssuming 25 and 50 in. eveles are used, »,=25 and ny=50 


| hen 2.5331n when a 7 1n 


The length of the z scale cvcle as determined by for- 
mula is: 


Sx j) 


25 + 50 


Nomogram x/y z 
It is evident that the nomogram for x v s is the 
same as for s/y r or s/*x v. Therefore the 


nomogram shown in Fig. 7 can be applied to any ol 
these three equations. 
Calling the z scale the .& scale and the x scale the 


scale makes this nomogram apply to the equation / y 


lower end of these scales. The corresponding values ot However, it is conventional to have the zs scale be 
lor the top and bottom of the z scale can then be deter tween the v and y scales. For the equation. r/ y 

mined from the equation .ry s. The s scale is sub this can be accomplished by construction of the nomo 
divided logarithmically between these two z values. eram as in Fig. 7, but making the v and v scales ascend 
| aa 

FORMULA METHOD FOR DETERMINING VALUE OF Jl in opposite directions. lhe s scale then ascends in the 

same direction as the .r scale. 

When nomograms are made for ^ 3 ze and 

| 4 sy 2, 43 explained for Figs. O and 7. the constant: 
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a, b, and ¢ can be ignored if the construction method is 


used. The process is identical with that for v v 

and x /A Variations in the formuias allow for the 

constants. (Compare with the variations for a x + b v 
c z under the discussion for Fig. 2 nomogram. ) 


Phe location of z scale is: 


) / 
) 1 * 


The size of s scale logarithmic cycle 


) t Ns? 


it ) To! f b» +. 


Nomogram for f, (x) fo(y) f.(z) 
and f(x) /f.(y) f. (x) 


MI equations considered so. far may still be treated 


as special examples of the f(x) + fely) f.(2) equa 


tion containing functions of v, v and s symbols. 

Because of the greater frequency of applications of 
multiplication and division equations, it is advisable to 
use the shortcut of direct application of the logarithmic 
scale. Reproduction is facilitated by the use of stand 
ard logarithmic scales which are available in many sizes 
on logarithmic graph paper. 

The procedure for making a nomogram of function 
scales is identical in every respect with the proceduri 
for the simple formula, a 7, except in the replace 
ment of the logarithmic scales of the functions with 


1 


scales of the variable. 

The bevel gear formula used in Fig. 5 may be placed 
in chart form more simply bv using function. scales. 
The equation can be written: 


S/(1 M 4 M3 \ 


The limits of S are 0.1 to 0.65 and for M are 0.05 
to 1.3. X varies from 0.1 to 2.50, and f(M) from 
0.263 to 0.950 | f( M) (1 V M7/3)]. 

If logarithmic scales of the functions of S and M ar: 
laid out as indicated in the procedure for the equation 
x/vy z, the result will be as indicated by the function 
scales in Fig. 8 The function scales for S and tor X 
are in this instance the same as for S and X. and there 
fore need not be replaced. \ table of values of M and 
f( M) will be as follows : 


V fi Mf V f(M 

0 ! 0 9335 0 7 0. 4633 

0 2 0.8133 0 8 0.4133 

0 3 0 7300 0 9 0.3700 

0.4 0 6533 1.0 0.3333 

0.5 0.5833 1 | 0.3033 

0 6 0 52230 m. 0. 2800 

1 3 0. 2633 

Nomogram for f,(x)--f.(y) -f.(z)--... flw) 

and for f(x): f«(y)-f.(z)- ... fil w) 


\ny equation of four or more variables may be split 
up into two or more equations of three variables and 
solved step by step until the final result is obtained. 
Thus, the equation X = 0.0194 17 S I= mav be divided 
into two equations by introducing another variable, X, 
which becomes a factor common to both equations. 
Some transpositions of the equation X 0.0194 
W S l°? are given in the Table I with diagrams, con 
venient as a mental picture im visualizing the most 
desirable setup. Arrows indicate the direction of ascen- 
sion of the function scales. (The direction of the I” 


scale in Equation 6 in Table I is opposite to the f(V) 


scale because f(T) 1/77.) The constant may be 
attached to any variabie. l 

The diagrams in Table I are of use only as relating 
the scale positions but not the actual distances between 
the scales. 

The two equations so formed by introduction of the 
variable X, contain only three variables and may be 
treated by the rules previously laid out for the corre- 
sponding form, except when the X scale line is between 
the other two variables in the second equation. In this 
instance the size of the X scale has been determined 
from the first equation and must be of the same value 
in the second equation. Therefore it is necessary to 
begin with the predetermined sizes of one outside scale 
and the intermediate scale instead of the two outside 
scales. 

It requires careful planning for a nomogram of this 
kind to get the greatest advantage of a given size of 
sheet. For example, in Fig. 9, if the ranges of the four 
variables are such that two variables require three 
cycles of logarithmic scale and the other two variables 
require only one cycle of logarithmic scale, a grouping 
of the first two variables with X. will produce a. small 
scale cycle of X. The single cvcle scales are therefore 
only one-third as long as the space allows. But if a 
three-cycle and a one-cycle scale are combined in an 
equation with X, the remaining equation will be similar 
and all four scales will be the full length of the paper 
as in Fig. 10. If the single cycle scales of Fig. 9 had 
been drawn first to as large a scale as the space allows, 
the three-cycle scales would have overrun the standard 
logarithmic paper. 

The easiest construction results when the X scale 
line is between the other two in the first equation and 
one of the outside scales in the second equation. The 
resulting nomogram may not be as economical of space 
but is satisfactory in most instances. 

To use the largest possible scales in the second equa- 
tion, those variables must be coupled in the first equa- 
tion which will give the 
largest scale for X. Other 
more important consider- 
ations, however, may influ 
ence the grouping. 


TABLE I 


Nomogram for 


D/P Rb — X 


\n example, as in Fig. 
11, will better illustrate the 
tvpe in which the X or ref 
erence line is between the 
other two variables in both 
equations. Equation for 
maximum band pressure of 


brakes is P T/Rb where 4.R/W=X and X/V’ 
P = max. band pressure 
= 40 to 490 Ib. per sqan. : y 

T 5. R/X = 0.0194 W and SV' -À 
tension or comprt ssion 
250 to 15,000 Ib 

R radius of the drum 
Fro 201n. 6.R/X =S and 0.0194 # 


width of the band 


l S tobin 


7. X/S — W and 0.0194 
In this instance it is con- 
sidered more important that 
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Possible Arrangeme 


I.WS—X —R/0.0194 V* ..... 


2.W V*— X — R/0.0194 S 


3.WS— X and 0.0194 V. X-R. 








Pees 








FIG. 6 
Monogram for xy Zz 
using logarithmic — 


18 - 700 40 


- 600 JL 
500 P 


scales. The scale sizes 
are independent of 
each other 







FIG. 7 x j 

The chart for the " : i yt - 

equation xy z can $ * 400 nn , 

also be applied to a e o / z 

transposition of this x N N i r- 

formula, namely z/y N / e 

x or z/x y -X- 10 300 »[-30 
N 

FIG. 8 í / X 

Simplified form of lay- 2 / kd 

ing out bevel gear S : 

nomogram.  Logarith- = 200 N 

mic scales are used for - 75 INE 

functions of S and M 7 175 25 
| FIG.7 


FIG. 9 
| Nomogram for four 
variables as for equa- 


tion, xy uv i 100 100 
03 - o 41 50 
FIG. 10 5 E 
When the equation 30 p 30 
shown in Fig. 9 is in m 4 20 w A ° 
the form of x/u 04 Y 
0 104 10 
v/y, all scale sizes can 2^ ' o m 
be drawn as large as 9 
the space allows 5 
«o» 0.5- 
FIG. 11 = 
6- 


Chart layout of equa- 
tion for maximum 
band pressure of a 


2 


f (S) Scale- 
w 
x Scale -- 
o oo SNI NW n 
— NUN 
N UN 
xt] 
Ni 
NI 
| N 
Scale, =ò ^5 wn 
© RR D. a ww 
y Scale -^ 










brake. Related vari- 07- 
ables as dimensions or 
pressures are coupled 0.8 — xy =uv 
09- ; 
F16.9 
n'MAlstion R — 0.0194 WSV? 1.0 
40 
ie 15000 
50 
! | 10000 
: 60 
8000 20 
6000 i 70 
5000 4 80 
R 4000 90 
, 3000 mend 100 
i 2000 l 
cl 


x Scal 


P Scale ~ 


1000 
800 


600 
500 
400 
500 
FIG.10 250 


y Scola-, z m 

o9 9 Q^ w » / [m] no 

/ 

/ 

u Scale -^ p 
T Scale ..-^ J 

R Scale -* > uo œ $ J = 
X or reference line --. 








FIG.11 400- 
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ted: 6.07 and 6.67, 10 and 3, or 15 and 4.285. The 


first group, 6.67 and 6.67 was chosen because there is 


be coupled im one of the equations than that 


= 


reatest advantage be taken of the space, since both 
i 


dimensions Phe remaining two variables also are approximately the same percentage of a cycle in each 


re nearly related Phe data is convemently tabulated scale. Simplicity of construction was also considered. 
equation is written 7/P — Kb — X Determination of these figures was from the equation: 
n, 10x 5 10 
Max \ctual ) 10 = 3 
mits Cycles Cycle Cycle s Pt r2 
Length (a) Length , 
rearranged as a solution for n 
P 40 to 400 10 10 in 10 in : 3 
/ 250 t0 15.000 1.8 5.5 1n 5 in. (b 10 . 2 200 
R 4 ro 20 0 7 14 in 6. 67 in ne? 3 3 9 20 
1 5to6 0 6 16.6 in 6.67 in , : z- . 25 10 l0 3 
\ ifia 0 6to 375 2.8 5. 33 an 2 1 1 
R 6to 120 3 331n 
"e and from the simple rule that when the outside function 

i) | roduct 1 max. Ccvcle leneth x cycles 10 in. | i | - | . 
b) Could be 5.5 in. Standard log paper has a 5 in. cyck scales are equal, they are double the length of the mid- 
COME ) T€ i HC dle function. Fig. 11 shows the framework of the com- 
| \ (I/P), distance y (i/. 5 
For A Rb). distance g d./3 pleted nomogram. 

Ihe A and P scales had to be shortened to keep the Five variables in the equation simply add another 
P and T scales within the limits of the paper. The reference line. Each. additional variable adds another 


reference line and another equation of three variables. 


number of possible seale lengths for X and b is unlim 


Largest Airship to 
Fly in February 


NT almost completed, the new German 
i superliner of the air is scheduled to be 
finished this month. Designated. as. the 
LZ-129, this airship being built at Fredrichs 
hafen, has a bulk of 7,000,000 cu.ft.—500,000 
cu.ft. more than the ill-fated Akron and 
Macon, and almost twice as large as the Grat 
Zeppelin. The LZ-129 is 815 ft. long. 


Better design and more attention to reduc 



































ing wind resistance will give the new ship a 
p speed of about 85 m.p.h. Five diesel 
engines with a total output of 4,200 hp. will 
perate on fuel oil. 


The framework is entirely of. aluminum 



































À dlov similar to that developed by the Good 
` vear Corporation at Akron, Ohio. Gas cells 
we being made from a single layer of sheet 
cellulose material. The outside cover is 





painted with a special aluminum paint which 





has a high reflectivity. 
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PART IH 


S M " HINIERY speeds increas 


and bearing loads becanx heavier 
L more attention had to be ce1vel 
u ication. It was not the cost of re 
: ing burned-out bearings, but the loss 


entailed by machine idleness that create 

the demand for more dependable lubricat 
me means. In large machines with many 
points requiring lubrication, the cost of 
manual lubrication for each individual 
bearing had become a serious factor. Cer 
tainty of lubrication, a minimum of cde 

pendence upon manual attention, and 
economy in the consumption of lubricant 
were desired. This led to the develop 
ment of centralized lubricating systems. 

Steam engines, turbines and diesel 

gines were the first to make extensive usc 
of one form or another of centralized 
lubricating svstems. In its simplest form 
the central lubricator was a small reser 
voir holding a pint or more of oil. Wicks 
dipping into the oil fed it to individual 
tubes that led to the various bearings 
From this simple beginning there grad 
ually developed the three modern types 
of centralized lubricating svstems. ‘These 
are: (1) Mechanical lubricators consist 
ing of a reservoir and a pump whic! 
forces the lubricant through individua! 
pipes to each of the bearings. (2) Grav 


ity circulating systems wherein oil is Metered gravity feed at four points along the 
pumped from a drain tank at the bottom main bearing in Skinner Unaflow steam engines 
to a storage tank at the top of the ma 


chine. Oil feeds by gravity through pipes 
to each of the bearings and then drains 
md * * 
hack to the lower tank. (3) The pressur: 
circulating system wherein oil from a res u / LUCI s 1071 () 
ervoir is pumped to the various bearings 4 
from which it drains back. 


Mechanical lubricators mav be manu 


| nh S/ | 
ally operated, motor driven, or driven Dy ECVE EATIN 
the machine to h tl - | P A 


machine which thev are attache 
The oil or grease is not circulated, thi 
lubricator being adjusted so that the mini 
mum amount of lubricant required will bi R. G. N. EVANS 
led to the bearing and consumed Research Engineer. The Runting Brass & Bronze Compan 
In the gravity circulating svstem an 
adjustable sight feed may be provided 


each bearing. After passing through the bearing, thi cooler is usually used. Pressure switches controll 
oi] ip tia and then drains back to the lower reservor an electric circuit are sometimes used to give a signal 
Or the filter may be placed in the line between the pump stop the machine if lubrication fails Low pressure 
and the upper reservoir. This is the simplest type of because of an inadequate supply of oil in the reservoir 
Circulating system and costs least. But it can only be broken pump or other reason will cause the pressur 
Ust pred all of the points requiring lubrication are switch to operate a signal or stop the machine, or bot! 
readily accessible bv gravity feed. It has the disad l xcessive pressure because of a clogged pipe or otl 
van ages that the oil is not supplied at a positive pres reason will similarly stop the machine. 

sure and that pressure at the points lubricated will vary In most machines wherein the oil pump is moto 
with their vertical location. It is relatively difficult to driven the control for the oi] pump motor is interlocked 
regulate the supply of lubricant fed to the various with the machine driving motor. Waith this type 


poi e although sight feeds be used to indicate the rate control thi Man motor cannot be started until th 

of supply. pump motor is running and furnishing an adequat 
Pressure circulating systems may be had in a great supply of oil to the bearings. Similarly, stoppage o 

varı tv. Oil filters are used almost alwavs in order to the oil amp motor shuts down the main motor 

assure a supply of clean oil to the bearings. In engines Wi hetl -the oil pump in pressure ( irculating systems 
| nes and machines where the oil gets heated, an oi! is to be dri ven by a separate motor or by the machine to 
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charge volume may be adjusted | 
changing the stroke of the plunge 
or similar methods. 

Main lines from the oil pump to 
the various headers or bearings m: 
be 4 in. or 4 in. O.D. copper tu 
ing. Brass tubing is sometimes pr 
ferred because it is stronger. Sor 
designers prefer flexible tubing bi 
cause it is easier to install and is 
more resistant to fatigue failu 
caused by vibrations. The occurren 
of such failures in airplane engines 
led to the adoption of flexible tubi: 
at all points where the pipe would lx 
subjected to vibrations. In machinery 
where the vibrations are not too 
severe, and brass or copper tubing 
is used, it is formed into a spiral or 
helix at points of vibration. 

Breakage of tubing caused 
fatigue is most likely to occur at or 
near the fittings. The abrupt chang 
in the rigidity or stiffness of the 
tubing at this point causes a concen- 
tration of the stresses created by the 
vibrations. For this reason som 
fittings are made with tapered ends, 
giving a gradual change in stiffness. 

[n addition to flexible tubing, oil 
resisting hose made or lined with 
Thiokol, Duprene or Koreseal o: 
similar synthetic rubber-like mat 
rials are also available. These ar 
specially suited for flexible connec 





tions between stationary and moving 
elements of the machine. Short 
Mechanical lubricator delivering oil to im- lengths of such hose 
portant bearings through individual pipes 


are sometimes 
used at the connection to the puny 
and other points in order to isolate 
the rigid tubing from vibrations 


which it is attached depends on a number of factors l'ubing delivering oil to the bearings should also |x 
none of which can be evaluated numerically. Whe protected from extremes in temperature. In steam 
unit bearing pressures are high and there are long diesel engines oil supply. pipes must be kept away fron 
periods of idleness it is generaily better to have a sepa steam lines or exhaust pipes to prevent thinning of the 
rate motor tor driving the pump lis makes it pos oil. Not only does the oil temperature affect its viscos 
sible to insure an abundant supply of oil at every beai itv and therefore the load-carrving capacity of the oil 
ing point before the machine is put in motion film, but the lubricant also has a cooling function to 

Where the pump is driven bv the machine to whicl perform in the hearing... On the other hand, extremeh 
it is attached, some time will elapse after the machine low oil temperatures will result in sluggish flow 

as been started before the oil pressure has been built deficient Inbrication. The exact oil temperature ne 
up. If high unit bearing pressure has squeezed out most ts not critical, however. 
of the oil during the period of machine idleness, thi \s explained in the description of oil circulating 
bearing might score, burn out or seize before the circu systems for automobile engines (January P. E.) it 1$ 
lated lubricating oil reaches the bearing. Much will necessary to have a choke at each bearing to prevent 
ilso. depend | tl material of the bearing It t] possibility of a free flow of oil through worn bearings ot 
ump is to be driven by the machine, a bearing alloy where clearances are large. In the various pressur 
with higl scoring properties should be used circulating svstems now available these “chokes” 

Machine tools, steam turbines and diesel engines be drip plugs, metering valves or feeders in a variet 
usuallv have an independent motor driven pump. Light designs. Some are equipped with sights for a quick 
nachines usually have the oil pump driven by a movine visual check to see if the system is operating properly 
element of the machine Most of them are readily adjustable to change the 

Oil pumps are ordinarily designed so that the volun of feed 

scharged ca e adjust eadily Ihis is done 1 Single feeders or drip plugs may be used at 
several ways. The speed reduction between direct-con hearing. But usually it is better to group the fee: ers 
nected driving motor and pump mav be adjustable. to supply groups of bearings. The “gang” of fee ers 
or the size of sheaves or sprockets in V-belt or chain is located where most convenient for observing the 
lriven pumps may be changed In other types dis feeds and adjusting the feed rates. 
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| Simplifying Helical 
Spring Design 


Time saving method for designing springs when 
load-deflection rate can be used as a starting point 







JOSEPH KAYE WOOD 


Chief Engineer 
General Springs Corporation 


Extension 
Springs 


Fig. 1 


N THE design of springs, too much emphasis 
is often placed on the economical use of mat 
1, 
i 


rial, and not enough attention is given to safety 


against overstressing Hitting the deadline be ae 
tween safetv and economy of material 


with great 
accuracy is of less importance than equal accurac\ 


m pnr 


redictine loads and detlections 


9 j " 
ead ena < 


By adopting 
i more liberal design for most springs, design time 
can be saved and procedure simplified 
In the usual spring application it is 
imum load corresponding to the 


not thr 
maxi 
m fiber stress that is essential in starting the 


n. The starting point ordinarily is the load 


sale 


ne or more given positions in the travel of a 
in the 


S] o is attached. 


ng member mechanism to the 
[he design of the mechanism 
ly determines where the ends of the spring 


cated 


which 


and hence establishes the l netl 


rot the 


extension helical springs the maximum opet 


length determines the sum of the deflection 
solid length, while in compression springs the 
length determines the sum of the 
tion and 


niaxmmgim 


solid leneth. For such 


springs, 
be simplified by starting with 


deflection rate. 


pr cedure can 
id 


nore than one operating load is fixed during 


the load-deflection rate 


ivel, is determined, 


his factor then must be the starting point in 


esien. It only one load is fixed, resonant 
\ tion effects mav determine the load deflection 
t not, it is only necessary to choose a di 
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Ct rresyp mas to the 


length corresponding to P 


Deflection id 


NENESL. c 





flection that is within a safe proportion of 
h. 


following 


the live solid lengt 

In the 
loads and lengths, 
numbers. 


formulas based on 
all quantities are whole 
none of which depend on the 
number of The load P corre 


sponds toa fiber stress of 50.000 ib per 


coils. 


sq.in. corrected for the Wahl factor, and 
he load P is anv load less than the 
maximum. The maximum spring length 


Í for compression springs is the live 


leneth of the spring (center-to-center dis- 
tance between outer colis) corresponding 
to the minimum load P le 


springs / live length under the 


or extension 
is the 


maximum load 


Minimum spring length, / for com 
pression springs is the live length of the 
spring plus 10 per cent for clearance, and 
maximum load P 
springs / the live 
\ll terms 


max 


For extension 


I^ 














Figs. 1 and 2—Load deflection 
diagrams for extension 
compression springs 


and 


L lead er 
Clearance 
allowance 
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Fig. 3— Constants used in 
(6), (11) and 
(12) for springs designed for 


a given load-deflection rate 


Equations 


pel 
lol A depet 


"t| 11 


\\ ah] laí 


In terms of required maximum and 


umum total lengths L, 01 


ettective 


lengths the load-deflection rate. 
which is the load P divided Dy the 
deflect / Is given by, 
P F P P P 

l 
/ / l 


In determining the 


design, the load 


deflection rate calculated from equa 


tion (1) 1s expressed as a function oi 


the torsional modulus G, the 


spring 


] 


index C, the wire diameter d, and the live solid height 7/7, 
s follows: 
P" Ga 
A 2 
/ NS C? Il H 
i 
lo simplify design calculations, the torsional modu 
lus and the spring index are combined in the constant 
A l'or compression springs, using the notation im 


Fig. 2 and allowing 10 per cent for clearance between 
COS, ti 


e mimimum total length is given bv, 


L l 1.1 7/ 


Il t 


l'or extension springs using the notation oven Mm 
Five. 1, the maximum length 15, 
l l Il 4-1 3 
SC? Il 50.000 C? 71 


11.470.000 A 


equation (606) tik 


Wahl 


working stress and modulus 


factor A, includes the 


1 
Lie spring madex, 


Substituting the value of / in Equation (3), the 
correspon leneth becomes, 
l l1 l T A 7 
l 
l1 N 
l A 
e length Is that part of the spring length repre 
t ] "(M Sarhaet tino he ] š i] 
( [t NV dead end COIHS ubstituting the values ol 
liquat (4) and (8) into Equation (2), the 








na Index, ( 





PRODUCT 


Scale for Ke andKe 


n : wa 30 
(Ratio of 


100 — "0 


Diameter to Wire Diameter) 


wire diameter d for a 


conipressic! spring 1s 


For extension springs the wire diameter is giy 


iC relation, 


K,(l + A 


For a given material the value of Ka deperi 
on the spring index. 


ds only 
Thus, Equation (9) for compres 
son springs can be simplified Dy 
constant A 
the diameter 


introducing a 
expressed in terms of the first power o! 
d. Since the right-hand term 

I-quatik n (9) is equal to the load-deflection rate. tl 


Hew 


M ire 


wire diameter for compression springs is given directh 
Dy 

K.« UU PI | 

In the same manner, Equation (10) for extensio 


springs can be simplified by introducing a new constant 


i 
A For extension springs the wire diameter ts, 
K. UPI 
Boch Ke and A, can be expressed in terms of tl 


spring index ( 
50.000 1b. 


For steel springs with a working stress 
per 


of and a modu 


| 1.470.009 Ib. per sq.in., the constants have values give 


sq.in., torsional us í 


in Fig. 3 by the curves. 

When maximum and minimum loads and lengihs a 
given, steel extension and compression springs can 
quickly designed, using Equations (9) or (10) a 
the First, 
load-deflection ratio is found using Equation (1). Thi 


Since P 


™ q> > 
constants given by the curves in Fig. 3. 


kK, is determined as follows. equals ł 


P/F and i is equal to K, H, the maximun 
P K.H P/f 
For compression springs /7/ l U,/L 
or extension springs H (l U/I l 
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^ 
Substituting these relations for F in Equation (13) the 
ies for A, required by the design are. 
|] 
Compression) A 
PF l 
14 
| P 
1.0 
ension A 
P ; l 
. 10 15 
/ P 
e dead length U is estimated and the value of A 
is calculated from Equation (14) or (15). For com 
pression springs, the dead length can be taken as 2 d. 
while for extension springs the type of end determines 
| the length of dead coils. From the calculated value ot 
K,, the curve in Fig. 3 gives the spring index required. 
Using the spring index now determined, values of 
K. or K. also are read from Fig. 3 and substituted in 
Equations (11) or (12) giving the required wire dian 
eter dire eth i 
Mean coil diameter is obtained from the spring index, 
number of live coils V; is given by, 
| lI l 
f Comp: SSION \ 
A 
ll l 
| on) N 
+ A 
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Che total number of coils Vy for compression springs is 
I ^€ , 
\ \ + l 
Free or overall length /; is obtained. from the rela 
Compression + A \ 
Extension Vad + l 


\ll of the computations of number of coils, and the 


tree and overall length are operations involving factors 
al 
all 


| 
ready given or previously determined 
Curves in Fig. 3 are for steel springs with a maxi 
mum working stress of 50,000 Ib. per sq.in. There are 
some applications in which it might be desirable to use 
a higher stress to reduce material cost or decreas 
weight. On the other hand, most compression and 
extension springs do not require the minimum possible 
weight, and the use of a little more metal in a few 
springs with consequent saving in designing time is well 


worth while. For such springs the procedure outlined 
above has the advantage of leading to a direct solution 
for the wire diameter without cut and try methods 


\lso the estimate of dead length is in the hands of the 
designer and is not buried in the formulas 


Lincoln- Zephyr Body 
Assembled by Welding 


ITHOUT modern developments in 
welding the new type of body con 
struction used in the Lincoln-Zephyr would 
hardly be possible he entire body made 
of nearly 300 separate pieces of metal is 
welded into a one prece structure. Nearly 
all types of welding are used in building 
up the three principal units—the floor see 
tion, front end, and rear—and in welding 
these three units together, The steel root 
is welded to the rear section. 
Il structural loads are carried in. the 
lx d itself since no chassis is usedl. There 


fore all parts must be permanently and 


? 


5.500 


rigidly attached. \pproximately 


welds are required with more than 3,400 
hl 


of them made by portable resistance 


welders \re welding is also used, prin 


| 
cipally for tacking parts together and tor 


joing braces and similar parts to chat 
nels. Thin metal sections are welde 

kad paai ] ] " exl I 
ox vacetvlene torches wilch are also used 


wA 
Wn) hllineg 


seans 


1 1 1 1 
Special butt welding machines are use 


- 1 1 1 
tor longe seams between the top and le 


front and rear quarters. Panels in the reat 


1 :] 1 
section, shown in the illustration, are he 
in jigs and fused into one piece in a large re 

3 
sistance welding machine. 
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An assortment of miscel- 
laneous screw - machine 
parts made from alumi- 
num alloys. One of the 
recent developments has 
been free-cutting alumi- 
num alloys which permit 
high-speed production of 
such screw-machine parts 














Sa ON 
NN 


NFTY vears ago, the twenty-third of this month, 
when the electrolytic process for its production 
was discovered by Charles Martin Hall, alumi 

num was simply the metallic element of that name. 
To the average man today, aluminum includes indis 
criminately the whole group of aluminum allovs used 
m the construction of the “aluminum” train, or truck, 
or bus or airplane or bridge, which have made news 
in the daily press. To the engineer, however, alumi 
num is each one of the allovs in the form and tem 
per best suited for the particular design 


\luminum of commercial purity has many desir 


able qualities; it is light, it responds readily to com 


mercial fabricating processes, it resists the attack of 
the atmosphere, including both industrial locations 
with their sulphurous gases and the sea coast with 
its salt air, it is a good conductor of both heat and 
electricity, and a good reflector of light, heat and 
other forms of radiant energy. However, the pure 


metal is comparatively soft and the use of aluminum 
in structural applicati l 


mS has 


had to await the mod 


ern developments of the alloving art. 
Phe elements most commonly used in the com 


mercial aluminum allovs are copper, silicon, mag 


nesium, manganese, iron, nickel, zine and chromium 
Small amounts of other elements are present in some 
ot the allovs, but the greater number contain sonu 


combination of the hardeners just mentioned. While 
the purpose of alloving 1s, primarily, to increase the 


strength, practically all of the properties of the re 
sulting product differ in some degree from those ot 
the parent metal. In some of the qualities there may 
be improvement, in others there may be a sacrifice. 
while in some the change may not be significant in 
relation to the commercial applications of the metal. 





ALLOYS 
0 
ALUMINUM 


.... And Their Uses 


PAUL V. FARAGHER 
Aluminum Company of slmerica 
Range of properties of commonly used 
aluminum alloys, the forms in which 
they are available, their fabrication and 
heat-treatments and purposes for which 


thev are being used & & 3 
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s Land II give the approximate composition of the 


pi pal wrought and sand casting aluminum allovs. 

e outstanding quality of lightness undergoes little 
cl e in the commercial allovs of aluminum. A few, 
in which silicon or magnesium is the principal alloving 
element, are slightly lighter than pure aluminum. In 
none of the wrought alloys is the increase in specific 
gravity greater than three per cent. In a few of the 


cast allovs the increase is somewhat more: but in none 
which are now in common use is it as much as ten per 


(he ductility and forming qualities undergo some 
loss, 1n every case, as compared with pure aluminum, 
although many of the allovs differ but little in this 
quality from pure aluminum. 

Similarly, the resistance to corrosive attack is in n 
case improved over that of the parent metal although 
this property 
MI of the commercial alloys of aluminum mav be 
classed as materials resistant to corrosion, but for some 


some of the alloys show no decrease in 


uses, the difference in this quality between two different 
alloys may be sufficient to dictate the choice between 


them. 


Alloy Composition 


In like manner, comparisons might be drawn for thi 
her properties of the metal. It is sufficient to state, 
however, that no two of the many commercial allovs 
ng which the user must choose. are identical in all 
their qualities. Some of the allovs have practical 
identical tensile properties, but ditfer in other qualities 
sufficiently to justify the retention of both allovs n 


'ummercial production 
by alloving alone, the strength of aluminum mav be 
loubled ; and by cold working the resulting product. the 


strength may be further increased to somewhat less 
twice that of the alloy in the annealed state. 

[he combination of heat-treatment processes wit! 
1] 1 |] 


HOY COMMPOSTTION, DIANRCS POSSTH 


proper selection of a 



























much higher strengths, and. without the. same. sacrifice 


] t) 


in ductility which results from cold working the alloy 


to strain-harden it. The first of the heat-treatable 
alloys of aluminum called duralumin by its inventor, 
\lfred Wilm, a German metallurgist, was brought into 
production in time to be of some service in the con- 
struction of aircraft used in the World War 

l'he development of this new class of materials, light 


4 


like the parent metal, but strong as steel, opened to 


Table I—Nominal Composition of Wrought 
Aluminum Alloysz 


Per Cent of Alloving Elements. Aluminun 


Constitute Remainder 





ind Normal Impurities 








\ 
Ma Mag €! 
Copper "ilicon Poast mesiu Zin« Nickel miu 
2s 
Ph 1.25 
4s 1.25 0 
175 4.0 0.5 0.5 
1175 2.3 0.3 
45 4.2 0.5 8.3 
7s 4.5 0.8 0.8 
IS 1.0 0. ¢ 
2s 2.5 0.25 
538 0.7 1.25 0.25 
Table II—Approximate Composition of 
Aluminum Sand Casting Alloys? 
Per Cent of Alloving Flement Alun 1 d Normal Impuriti« 
Constitute Ret cle 
All 
M M 
Coppe I S Z as Nickel 
12 8.0 
43 ).0 
112 7.5 Rm 1.5 
122 10.0 Lg 0.2 
142 4.0 > 0 
195 4.0 
212 8.0 1.0 1.2 
214 3.75 
220 19.0 
355 1.25 >.0 0.5 
1355 1.4 5.0 0.5 0.75 0.75 
356 7.0 0.3 













Heat-treatment svmbols have been omitted € position does not var 
diferent heat-treatment practice 2 The mpositions and/or heat 


me ot many ot these lloys are pate ed 









Roof construction of the 
all-aluminum streamlined 
train “Comet” of the New 
York, New Haven and 
Hartford Railroad. Note 
the transverse roof mem- 
bers with lightening holes 
and the large longitudinal 
corner members 
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Tabie I1I— Typical Mechanical Properties of Wrought Aluminum Alloys(’) 











HARD- SHEAR FA- | HARD- | SHEAR | FA- 
| — NESS TIGUE — NESS | | TIGU! 
, 
| 
| Elongation! *) Elongation’) 
ALLOY | Yield Per pon in 2 in. ALLOY _ Yield | Per cent in 2 in. 
AND | Strength ; Shearing Endur AND Strength Shearing | Endur 
TEMPER (°) Ultimate Brinell | Strength ance TEMPER my Ultimate | | Brinell | Strength ance 
| &et Strength Sheet Round | 500 kg. | "m Limit (^ ‘Set Strength | Sheet Round | 500 kg. (09) Limit í 
| 0.2',) Lb. per Speci Speci 10 mm. | Lb. pr Lb. per 0.2*..) Lb. per Speci- Speci- | 10 mm. | Lb. per | Lb. pe 
Lb. per sq. in men men Ball sq. in. sq. in. Lb. per sq. in. men men Ball sq. in. sq. in 
sq. in 1/16in. (0.505 in *q. in. (1/16 in. (0.505 in. 
Thick) Diam.) Thick) Diam.) 
28-0 1,000 12,000 35 45 23 | 9,500 5,000 A17S-O 8,000 | 22,000 24 27 38 15,000 
2S-',H | 13,000 15,000 12 25 28 10,000 6,000 AI17S-T 24,000 43,000 24 27 70 25,000 13,50 
2S H | 14,000 17,000 9 20 32 11,000 7,000 245-O 10,000 26,000 20 22 42 18,000 | 14,000 
2S. ,H 17,000 20,000 6 17 38 12,000 8,000 24S-T 43,000 65,000 20 22 105 40,000 14,500 
2S-H 21,000 24,000 5 15 44 13,000 8,500 24S-RT 53,000 68,000 13 116 41,000 
| 
S-O ,000 16,000 30 10 28 11,000 7,000 Alclad 24S-T 40,000 60,000 18 39,000 
3S-',H 15,000 18,000 10 20 35 12,000 8,000 Alclad 24S-RT | 49,000 62,000 11 39,000 
3S H 18,000 21,000 8 16 40 14,000 9,000 | 
3S-',H 21,000 25,000 5 14 47 15,000 9,500 27S-T 50,000 60,000 9 11 | 115 37,000 13,000 
S-H 25,000 29,000 4 10 55 | 16,000 10,000 | 
51S-O 6,000 16,000 30 35 | 28 | 11,000 6,500 
1S-O 10,000 26,000 20 25 45 16,000 14,000 51S-W 20,000 35,000 24 30 | 64 24,000 10,500 
iS-',H 25,000 31,000 6 15 55 17,000 14,500 51S-T 38,000 48,000 14 16 95 30,000 10,500 
iS H 1,000 35,000 10 65 19,000 15,000 
IS H 15,000 19,000 ) 7 73 21,000 15,500 528-0 14,000 29,000 25 30 45 18,000 17,000 
iS-H 38,000 12,000 3 j 80 | 23,000 16,000 52S- 44H 26,000 34,000 12 18 62 20,000 18,000 
| | 52S- 1H 29,000 37,000 10 14 67 21,000 19,000 
17S-O 10,000 26,000 20 22 45 18,000 11,020 52S-',H 34,000 39,000 8 10 74 23,000 20,000 
17S-T 15.000 8,000 20 22 100 35,000 15,000 52S-H 36,000 41,000 7 8 85 24,000 20,500 
17S-RT 16,000 61,000 13 110 | 36,000 ” 
53S-O 7,000 16,000 25 35 26 11,000 7,500 
Alclad 17S-T 2,000 55,000 18 | 32,000 53S-W 20,000 33,000 22 30 65 22,000 10,000 
Alclad 17S-RT 10,000 57,000 11 32,000 53S-T 32,000 38,000 14 20 80 26,000 11,000 


Young's modulus of elasticity is approximately 10,200,000 pounds per square inch 


$ 


Stress which produces a permanent set of 0.2 per cent of the initial gauge length. (American Society for Testing Materials Specification for Methods of Tension Testing, 


E8 


Elongation values vary with the form and size of tension test specimen. Thin sheet has somewhat lower elongation than values for 1/16 inch sheet shown in table 


Thicker material, from which standard round tension test specimens (0.505 inch diameter) are tested, may have lower elongation because of the effect of commercial 
flattening operations on this property 


Single-shear strength values obtained from double-shear tests. 


Based on withstanding 500,0)),000 cycles of completely reversed stress, using the R. R. Moore type of machine and specimen. 


Table IV—Mechanical Properties of Sand Cast Aluminum Alloys (') 


HARD 


TENSION! COMPRESSION) NESS SHEAR FATIGUE DENSITY 
Min. Specification Typical V À Typical Typical Typical Typical 
T. , : ypical Value T I 
Typical Values Values : — Values Values Values Values 
Yield Ultimate n Ultimate g Yield Ultimate B 1! Shearing Endurance 
ALLOYS Strength * Strength El mgation Strength Elonzation Strength ^) Strength 1 o k Strength!) Limit?) Lb. per 
Set 02 Lb. per Per ss tf oe Per $ ent IN (Set 0.20) Lb. per 50 b H Lb. per Lb. per cu. in 
Lb. ner sq. in sq. in 2 In sq. in. 2 In Lb. per sq. in. sq. in. 10 mm. ba sq. in. sq. in. | 
‘ | 
12 an! 212 14,000 22,900 2.0 19,000 O) 16,000 38,000 65 20,000 7,500 | 0.102 
i 9,000 12,990 4.0 17,000 3.0 9,000 25,000 40 15,000 6,500 0.096 
112 14,000 22,000 2.0 19,000 [ER 24,000 44,000 70 20,000 8,500 0.103 
122-T2 21,000 25,000 1.0 23,000 (EA) 33,500 54,000 75 25,500 9,500 0.106 
122-T61 30,0 20 36,900 1.0 30,000 C)! 40,500 80,000 100 29,500 0.106 
142 24,000 28,000 1.0 23,000 C) 34,000 52,000 85 24,000 8,000 | 0.101 
142-T61 37,000 0.5 32,000 C 58,000 70,000 100 32,000 8,000 | 0.101 
142- T571 28,9200 10,922 0.5 29,000 30,900 77,000 85 27,000 8,000 | 0.101 
195 T4 16,020 11,23) 8.0 29,000 6.0 27,000 43,000 65 28,000 6,000 | 0.100 
195 T6 22,000 $6,000 1.0 32,000 3.0 29,000 48,000 | 80 30,000 6,500 | 0.100 
195 T62 27,000 40,009 2.0 36,000 (*) 45,500 | 56,000 95 | 31,000 7,000 | 0.100 
214 12,000 25,000 9.0 22,002 6.0 12,000 | 50,000 50 | 19,000 5,500 0.095 
220-T4 26,900 44,000 13.0 10,000 11.0 23,500 | 72,500 75 33,500 7,500 0.09? 
T4 20,009 10,000 1.0 27,000 1.0 25,000 65,000 60 10,000 | 0.097 
» T6 27,000 35,099 2.0 32,009 2.0 29,000 68,000 80 30,000 0.097 
»5- T51 23,090 28,000 1.5 25,000 C) 24,000 | 52,000 60 21,000 6,500 0.097 
A T51 24,009 28,000 1.5 25,000 C) 24,000 | 54,000 | 65 21,000 8,000 0.099 
A355-T59 21,000 25,000 2.0 23,000 O) 21,000 52,000 60 29,000 8,000 0.099 
156- T4 16,000 28,000 6.0 26,000 5.0 16,000 46,000 55 22,000 à 0.09 
,5- T6 22,000 12,000 1.0 10,000 3.0 21,000 48,000 70 23,000 8,000 0.09 
» T51 20,099 25,000 2.0 2°?,900 C 17,000 80,000 55 18,000 6,000 | 0.09 
I) Young's modulus of elasticity is approximately 10,700,000 pounds per square inch 
Stress which produces a permanent set of 0.2 p ent of the initial gauge length. (American Society for Testing Materials Specification for Methods of Ter sion 
Testing. E 8 
Tension values determined from standard half inch diameter tensile test specimens individually cast in green sand molds and tested without machining off the 
surtace 
Single shear siren values cobran? fron double-shear tests. 
Based on withstan ing $00,000,000 cycles of completely reversed stress using the R. R. Moore type of machine and specimen. 
Results of tests on specimens having an 1 rratio of 16 to 20. All specimens failed by lateral bending 
Not specified. The error in determining low elongations is comparable with the value being measured. 
tet oec Soto in s Aon IE TONES a ANAM Rot nOn S sas Zi VINE ter Son e NRE RAR 
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unum the field of structural applications. The alloy 


I, 5, substantially the same as the original duralumn 
followed bw other 


M soon heat-treatable wrought 
al'ovs to meet the demands of the various types of 
service. In addition, heat-treated castings have come 


inio general use extending the use of light castings mto 
fields for which the older alloys, because of their lower 
properties, were not suited. 

It is safe to say that no material possesses ali prop 
erties In just the degree that might be desired. In gen 
eral the choice involves some element of compromise 
To reduce this element of compromise to the minimum, 
the number of alloys of aluminum in commercial pri 


duction is rather large. Table III lists some of the 
wrought alloys, and Table IV the cast alloys which ar 


in common use, together with their characteristic physi 


cal propert Ies 
Designating Composition 


In the system of nomenclature used by 


Company of America, a number is used to designati 
a certain alloy composition, followed, in the case 


the wrought allovs, bv the letter S. Following the allo 


number is the symbol which indicates its temper. For 


1 


the alloys whose harder tempers are developed by 


strain-hardening, fractional svmbols are used to indicate 


the tempers intermediate in strength between that oi 


the soft or annealed temper (©), and that of the | 


temper 
mercially practicable amount of cold working of the allo 
In general, tl these 
tempers are met by the quarter-hard, 
half-hard and three-quarter-hard tem 


LH, LH and —3H 


(H) which results from the maximum com 


requirements for intermecdiat: 


pers, designated 
respectively j 

For the 
alloys the letter 1 
heat-treatment. The letter W. used 
only with the alloys which requiri 


heat-treatable wrought 


1 


indicates complet 


+ 


both solution and precipitation hea 
treatment to develop their maximum 
that only the 


has De C1) 


indicates 


strengths, 
former of these processes 


applied. The symbol -RTF indicates 
that the allov has been strain hard 
ened after heat-treatment 

Where more than one heat-treat 
ment is applicable to an alloy, 
lariy alloy castings, the various tem 


particu 


pers may be indicated by a number 
lollowing the letter T, such as 195 
[4, 195 TO., Ete. \ letter pre cedino 


the alloy number represents a com 
htly from that ot 


| 


position varying shg 
for example, 17S a 


ay older alloy, 
\ S 


ie class of wrought alloys whic 


de ends upon strain-hardening for thi 


h r tempers includes 38, 458 ài 


Commercially pure aluminum, 


A 32-cu.yd. shovel dipper 
made possible by the use of 


aluminum alloys 


narı 





1 1 11 


designated 258, 15 also grouped with these allovs, althou 


- 


it 15 an allov only by the presence of the 
normallv occur in the metal. 
l'hesc allovs are l l h 


resistance to corrosion is substantially the same as th 


S Fhe , 


newer alloy 52S is fully the equal of 2 


1 
} 


and may be somewhat superior m this respect In th 


torm of sheet, 
pers as well as the soft and | 


ard tempers are 
d ] 


produce Plate is commonly rolled to size from | 


1 


Ingots, hence the properties vary. depending upon th 


amount of cooling during the rolling process N 


a er Hg 1 


late will have a tensile strength substantially the sai 
1 


as that of the soft temper, althou 


eh the vield streng 
1 ses E] [ ] + " 
s generally higher than that of fully annealed materi 


Thinner plates may have strengths comparable w 


those of the quartet hard temper of the allovs 
Similarly, bar and rod are rolled. and shapes 


rolled or extruded from hot ingots and are. there 


not regularly manufactured im the various defi 


tempers 
N "T | t whicl aT it m ] 1 +) 
NESNE products, W CA art POGUTE rc \ 
hot megots, are normally suppled “as fabricated” sine 
lor most purposes, accurate control of temper ts 
1 1 1 1 
essential Where higher strengths are. required. tl 
à fs. ! hv cl 1] 1 
are obtamed DV Choosing a irder alloy wal stea 
JN, 52S instead of 35). or by the use of a heat-tre 


able alloy 
Fhe mechanical properties of these allovs are a 


quate for a great variety of applications 
their greater ease of 


manutacture, their cost is |e 


t 


than that of the heat-treatable allovs In their hard 


characterized bv the fact that. the: 


wire and tubing, all the intermediate tem 


regular] 


e 


1 


e 



































4 . ] : 117 1 


tempers, their vield streneths are comparable with those 
ot some of the heat-treated alloys 


The are, therefore, 
widely used 
For deep drawing and spinning operations, 2S is 


generally chosen. For less severe forming, 3S may be 
chosen with a gain in strength and stiffness of the part 
Large tonnages of both of these allovs in the form of 
sheet are used for the manufacture of cooking utensils. 
In order that the finished article shall have the maxi 
mum strength and stiffness, the hardest temper of the 
alloy which will withstand the required forming opera 
tion is chosen. For some articles such as lids and travs 
which require onlv shallow. draws, 38-3H or even 
3S-H mav be used 


Mechanical Properties of 4S and 52S 


The alloys 4S and 52S are intermediate in their me- 
chanical properties between 2S and 3S, on the one 
hand, and the heat-treatable allovs, on the other. The 
tensile strengths are similar in corresponding tempers 
but 4S has a somewhat higher vield strength, which 
fact, coupled with its lower elongation, makes it rather 
more difficult to form than 52S. In the hard temper. 
the yield strength ot 52S alloy is about the same as 
that of 17S—-T. It does not have so high an ultimate 
strength as the latter heat-treated alloy, but for many 
applications in which rigidity and resistance to defor- 
mation are the chief requisites, this alloy is especially 
suited. 

When more severe forming operations must be pef- 
formed on the metal, a softer temper should be chosen. 
Phe 
will result in higher properties in the finished article. 
By reference to Table TIT, it will be seen that even in 
the soft temper, this alloy (52S—O) is equal in strength 
to 3S in the hard temper (3S—H). In the quarter-hard 
temper (52S—4+1H1), its properties are all definitely supe- 


cold working which it receives, while being formed. 


‘ior to those of 3S—H, and it can be formed much more 
readily than the latter material. 

While it is one of the newer alloys, it has already 
supplanted some of the older alloys for many pur- 
poses. It is used for camera cases, for parts of tele 
phone equipment, for panels in buses, trucks and rail 
wav cars. It is also coming into use in aircraft for 
those parts in which the higher properties of 175-T 
and 24S—T are not required. Its excellent resistance to 
salt air, combined with its good mechanical properties. 
makes it desirable for use on shipboard and for other 
marine applications. 


Heat-Treatable Wrought Alloys 


Phe heat-treatable wrought alloys make available 
structural materials having mechanical properties com- 
parable with those of structural steel and yet having 
approximately one-third the weight 

Che oldest of these alloys, 17S, substantially the 
same as the original duralumin, is still one of the most 
However, some of the newer alloys of 
the duralumin type are gradually displacing it in certain 


fic IRE 


widely used 


In aircraft, the yield strength of 24S5-T (about 25 
per cent higher than that of 175-T), makes possible 
more efficient design with correspondingly improved 
performance. In the newer military and transport 
planes, alloy 24S—T has largely displaced 17S-T. This 
alloy, 24S—T, with its yield strength approximately 50 





per cent greater than that of 17S—T, is the material tha: 
has been used in the large shovel dippers, in bridg 
construction, in heavy-duty trucks, and in similar fields 

Alloy 53S is available in several different tempers 
depending upon the type of product and the mechanica 
requirements of the service it is to perform. Ex 
truded sections, which are extensively used, are fre 
quently used without any heat-treatment or with 
partial heat-treatment (53S-T5), which produces a dis 
tinct improvement in the yield strength. If the mate 
rial is to be subjected to severe forming before it i: 
used, it is usually ordered as 53S-W and the fabricate: 
article mav then be subjected to the precipitation heat 
treatment to develop the properties of 53S—T. Wher | 
the maximum properties of the alloy are required, th 
material may be ordered in the fully heat-treate 
temper. In this temper a considerable amount of form 
ing may be done although more liberal radii are re 
quired for bends than in the softer tempers. 

The alloy 51S, one of the older alloys developed 
in this country, has many excellent qualities. It is 
continuing to hold its position in the face of the com 
petition with the increasing number of newer alloys 
In the quenched temper (51S-W), it has good forming 
qualities and. mechanical properties adequate for mam 
purposes. Like 538-W., it may be artificially aged even 
after forming to develop the properties of the fulh 
heat-treated temper. After precipitation heat-treatment 
to form 51S-T, its vield strength is somewhat higher 
than that of 17S-T, although its tensile strength is 
about 20 per cent lower. The cost of manufacture of 
51S alloy in its various forms is less than that of man 
of the other heat-treatable allovs, which fact, togethe: 
with its good properties, contributes to its choice for 
many applications for which its strength is adequate. 


The Free-Cutting Alloy 118 


The newest member of the family of heat-treatabk 
alloys to be exploited commercially is 11S. This alloy 
has been developed to provide a light strong material 
for machining in automatic screw machines. Its use 
is extending rapidly in a number of fields because of 
complete success which has attended the efforts to pro 
vide a truly free-cutting aluminum alloy. 

While the extrusion process has already been met 
tioned, its importance in relation to the problems of 
the designer warrants a fuller discussion. Many of 
the wrought alloys of aluminum are available in the 
form of extruded shapes. The extrusion process ri 
moves the limitation that the metal must be disposed 
about the neutral axis in such a manner that the result 
ing shape can be rolled. The designer is no longer co! 
fined to the standard structural shapes which are a 
compromise between engineering efficiency and the ri 
strictions of the rolling process. 

The use of extruded sections, designed for the pa 
ticular purpose they are to serve, has made possil 
even greater savings in weight than would result fr 
the direct substitution of aluminum alloys for heavy 
materials, section for section. Reductions in erect! 
and fabricating costs have also been realized in ma 
cases, because the section has been designed with tls 
object in view. This applies to both pressure extrus 
through a die and impact extrusion. 


The concluding installment of this two-part < "- 
ticle will appear in the April number. 
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QUESTION AND COMMENT 














Variable Interinittent Motion l is S A A 


parted to the oscillating arm G and 

thus transmitted by the internal geat 

W. M. HALLIDAY sector / and gear L to the driven 
'aild Yorkshire. England ratchet A on driven shaft O. 

Because of the pendulum action of 

the oscillating arm G, a slow forward 


6 X timing mechanism was required shaft is reamed to pilot the intermedi speed and a quick reversal speed is 
produce an intermittent rotativi ite gear L. i:btained as the center distance of fixed 
tion of the driven shaft running in lo prevent reverse movement ot th stud Æ to the center of pin on block C 

the same direction as the continuously driven parts, a small stop pawl V 1> undergoes a regular increase through- 

tating drive shaft. Ihe amplitude provided, pivoting freely upon a sta ut one half revolution of crankplate 
ind timing of the intermittently driven tionary stud in body OQ. The rear sid B, and diminishes during the second 
haft was to be adjustable within cer of pawl V has a drilled hole accommo half. Thus the driving shoe F travels 
tain limits and the moving parts were dating a small compression spring S through an orbit farthest removed 
be totally inclosed \ compact de to maintain constant mesh witl trom the center of stud H during the 
en of such a mechanism is shown in ratchet A. By this means, ratchet A period of slow forward speed. 

he accompanving illustration. is held stationary during the reversi This oscillating motion then is con- 

Ihe drive to the device is through movement of device, while pawl ^ veved from the arm G to the driven 
e shaft af. Crankplate B is keved ratchets throughout the forward oi ratchet A causing the ratchet to be 
the shaft 4 and is provided with a work-performing stroke of mechanisn actuated in one direction only as per 
lial slot into which is fitted an ad The stationary main body, held ii mitted by. the driving pawl M. Stop 
table crankblock C. Ihe block is bracket R-R is made in two parts as pawl N and its compression spring 
etained in any desired radial position indicated at P and OQ, these being prevents any possibility of the driven 
by lock screw at rear of crankplate B fastened together ratchet A and its shaft O from revers 
Graduations are marked on one. ta In operation, when t! Iriving shaft ng through friction ot the parts. 


1 


plate B for setting the throw 
erankblock C, thereby controlling thi 


Ce 
1 . 1 


degree of movement imparted to th 


Iriven end ot the mechanism. MIT 

block C has a projecting pin or stud ` * gy . determining the torsional resistance 

n which located a loosely titted Effect of Specimen i£ such a bar. 
riving shoe PF. This shoe engages ilies lo take the simplest example, a thin 
he slot in the adjacent face of the Lenoth 077 Test Data Hat spring or piece of celluloid 1s 
ment or oscillating arm G, swing S twisted so that no restraint is imposed 
on stud H permanently fixed into o the Editor: other than pressure at right angles to 
wall of the body C. e Jh irticle under th ibove title I» the surface at each of the four corners. 
lastened to the reverse face of arm Victor. l'atarinoff on page 347 in th Every diagonal element of the surface 
an internally cut gear sector / September number brings out the littl s bent, although all transverse ele 
gear sector meshes with inte! recognized tact that under certain. cot ments and the central longitudinal 
late gear L, recessed at one side, ditions, length has an effect on th element remain straight. Since the 
which is fitted driving pawl 1 torsional resistance of a flat bar. Thi liagonal elements are bent, they are 
pawl engages the teeth of the author, however, fails to mention subject to bending moment even when 
ratchet wheel A, is fastened to the conditions under which that effect the applied torque is not sufficient to 
driven shaft O, and retained by ipplies; nor does he mention othe: cause measurable twisting in the bar. 
he ratchet end of the driven factors that are of equal importance 11 Bending moment is accompanied by 

Oscillating arm G, X<- „Crank piate 8 
Intermediate Stud H, ' ' / 








gear L--- à . --Body P 


he intermittent- Driving 
driven shaft p! iym 

(tates in the Driven 

ime direction as ratchet K - 


ointinuously re- 
Iving drive 
aft. A ratchet Driven 
rangement pre- shaft O° 


nts reversal of 
Boaho 

ive Body Q 
Holding 
bracket R 
Retaining ring J” 


“Driving 
Sha fr A 


Stop pawi N; 





Xel Crank block C 


Driving Segment I- Driving shoe F Cross-Section X-X 
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‘R=Spherical radius in in. 


` 


12 


LL 


Thicknesses of "plus" 





1500 
1400 
1300 
1200 
1100 


1000 


£ 5 
1 
s 1% 
” 1 5, . 
e 4-1 ne 5 [-900 
ue 3 |—800 
77$. 55 Ke L 
5  ~%o & [-700 
V 7/6 ri ino: z 600 
£ 35 > oe 
- v 500 
" 
5 
= /6 a 
oo | 
7 P | 
o | 
p. 2Y(t-V8) £ [30 | 
R N | 
P= Bursting pressure Ib. per sq.in. È | 
T= Tensile strength = 55,000 Ib. per sq.in. | 
t= Stock thickness in in. a 200 | 
R= Spherical radius of dished head in in. V 
The dotted line shows a stock thickness 7 | 


of 9/i6 in. when R* 96in. and P501 Ib.per sq.in. 





and "minus" dished heads 


100 


of tanks can 


be read directly from nomogram when bursting pressure P 


te nd compre m in oppositi the unclamped bat Phe relationship 
LC he ba between torsional resistance and thi 
| he resultant st is much ereate: ratio of length to width is not an ex 
either the shear or the tensile ponential one, however, as would hi 
tre tlone, and failure must occu inferred from the straight line loga 
t he but by what is known t rithmic diagram given by Mr. Ta 
einfor« concrete designers as diago tarmoft. 
te n | heretor« flat bar must Ihe practice of using formulas 
t ul orsion Length o blindly without regard to the limiting 
f£ lengtl vidth | no tssumptions is too prevalent MIT 
tte ( Csistan Nee shear formula tor torsional resistanet 
esse ( m throughout thi can be rigorously applied only to solid 
net] t h or hollow circular shafts. It takes into 
t ju ipphed throug iccount the shearing strength of the 
( t the ends n aterial only. In SECTIONS that are 
‘ t kl t ) ly on t 4 cula tl unit tensile strength 
m pra tiol condit u he transverse elastic modulus, and. thr 
mp | t to those tension modulus of the particulai 
posed t e ]x Dy xing thi aterial all have an influence on toi 
nd | Ie Y ment nal CSS Une MIT unit shean 
í t uci ne IN strength plavs a 1 pa 
the « t ( it the cente Ihis situation similar to the use 
thi | he ) ng oments i the Kutter formula for the flow of 
t ea 1 ent ) esses ite n open ¢ nnels lene leers LO 
e result. that Col tive idding decimals to the values of "n 
cur ut to fit observations of ow in ditferent 
t t Cs to caus annels while ne ole ne the tact that 
t ppl dw Nout tir tlraaidit Ol ite iv vary 30 pe! 
ent ore M) ECC u llt nd 
te ( ( ngt Vinite temperature 
t t ( engi E 3 Formulas are comfortable sedatives 
í e engt ul to thought. However, intelligent use ot 
C MIT est elations requires. knowledge 
tl the \ n hen t 
thi ore wlv the Leo G. HALI 
l tana ip] i¢ he s t t / l-h s Maci (ompa 
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and spherical radius R of head are known 
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Errata 


@ In the solution of the optical ex 
tensometer as submitted by L. G. Hal 
on page 22 of the January number, th 
divisor, 6 cos 9, of the equation, shoul: 
be 4 cos 9. Therefore, X (175 


$969) 4 cos 9 is the corrected formula 


Chart for Tank 
Heads 


LEWIS | 
Iron Works 


C. EDWIN 


Downingtowi 


thick 


e: 


ness of 


culating the required stock 


a spherical head for pressure 
tanks, when estimating costs, usually 
takes more time than is justifiabl 
Phe accompanying alignment chart n 
only provides a quick estimate of plat 
for 
but 


calculations. 


thickness a viven head radius and 


pressure, also affords a check o1 


design 
lhe 


“standard 


chart refers only to so-call 


heads,” having a spherical 


radius approximately the same as thi 


outside diameter of the tank Fo 
“plus” heads (pressure on concas 
surface of head) bursting pressuri 


pP Pf. For “minus” heads 
sure on CONVEX surface Oy head ) 
P 1.667 PT. Workine 
l', are not included in. the. nomo ra: 
but can be caleulated from the follow 
$ to 5.5 79 


pressure 


Wwe 


equation when f 


I his design allows a small tact 
than is 


Code foi 


specitied bv 


Untired 


1 satety 
..S.M.E 
Vessels, 


eral tank 


1 


and is intended only tor get 
construction 


Solution of Optical 


“xtensometer Problem 


@ In the diagram under the tte “D 
Optical Exter 


ms ante d 
bv W. Mohi 


t01 


W. 


Mens! 


someter, 


169 of .the December issue it 1s 
sumed that the two mirrors are exact 
parallel at the beginning of the ti 
Ihe position of the beam coming 
the first mirror will then. be. pii 
to the beam leaving the second mirri 
It is also assumed that the det 
tion is the same on both sides of t 
test specimen, 


\s in the example shown in the 
1 1 


conparwvine diagram, e near ¢ 


1936 





€ 





ition of the specimen; / linear 

splacement of beam on drum; a 

ular displacement of mirrors; and 
angle between beam and mirror 

start. 

The angle of incidence being equal 

reflection the points 


lherefore: 


the angle ot 
B and € are so noted. 
1B 2.484 
iG 1B (approximately 

BD 1B sin (180 20 

CD = AB sin j(180 20) + Ja 
BC CD BD 


sin @ 


2.484 cos 26 sin 2a 
sin € 
All \ 
MG BC 
E All + HG 
/ V sin da 


2.484 cos 24 sin 2a 


sin ta 


sin € 


) 


Since angle a is verv small, sin 2 
vill nearly equal 2 sin @ and similarly 
in 4 a will nearly equal 4 sin a he 
esired magnification being 1,000, the 
uation for E e will be: 
/ tA i S Cos 20 
1.000 
0.175 0.175 Sin? 
Cos 26 
\ 7 1.242 
^in H 


From which the value of X can be 


termined when 9, the angle betwee 


beam and mirror, is known. 
lt the angle 9 60 deg., X would 
then be 43.75 0.717 43.033 in. 


this example 
NORMAN M. WICKSTRAND, 
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» 0.012 
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0.006 
0.005 


0.004. 
0.003 


0.002 


0.0015 


0.0012 
0.0010 
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Turning line-- 
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4« 
M en Y 
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-~Drum with 
Sensitized paper 
<- <> 0175 
,e ^ 
Ls a 
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kA 
M 0054 


Length of Material 
in Cylindrical Rolls 


l. STILES BEGGS 


Re search Laborat $ 
l:astman Kodak Compai 
e When it is des AY! he 
proximate length of material in à ro 
of paper, strip metal, other mate 
al, the accompanying alignment chart 
will give this information quickly. 


1§ 20 30 








6-4. 2o 









k 
180-20:2« 9 4 
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^ 
Ae iS 
m 


rs 
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JM 2 


Diagram of mirror positions for optical ex- 
tensometer with magnification of 1,000 times 


r of Roll in Inches 


40 5060 80 100 





lameter of 


8000 


6000 
5,000 


3,000 


- 200 
- 150 
120 
100 
80 
60 
50 


Alignment chart for obtaining the approximate length of thin 


material in 
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a roll when outside 


and core 
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diam. 
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are given 


4,000 


the 


10,000 
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Jk 180-20*2o Light 
HiT g^ Ped source ~ 
—— Pp 
6 
» 
2.484 
I 
| 
a tac Ec MRNA nd 
in inches, the length / in feet ts, 
/ — (D 
+S 


lation apples when the strip 
with the 


[his re 
thickness is small compared 


core and roll diameters. 


Three steps are required in. usine 
the chart. Kirst. a vertical line 1s 
drawn from the given outside diameter 
to the core diameter curve From the 


imt of intersection a horizontal line 


is drawn intersecting the verti 
line V. lhis intersection is used a 
t turning point. for. a. hne. passing 
through the thickness scale and inte 
ine the length scak € 


the length of material in the roll 


; 1 1 $1 
Vs shown bv the dott mes 
: 1 
al i roll 12 n outside tamet 
on a Core } m 1n diameter, has 
lengt! 1.680 ft. tor paper 0.005 
: 1 
t CK 
1 
| ite il is w 11 moselyv. the 
thick. the material as te ( 
bv a ( eter will not give e cO 
1 
ect lenget t1 n the cha H Evi 
nine MEKNES O ite 
i K dete 1 ed I 
1 
} eneth KNOWN 
1 1 
n | us nomma V3 
( ctual ckness EJ 
1 
11s t Clearance be 1 
vers ithe rolls 
t tive hneasu | t 
1 X ( rect ^ t 
el enget] 
1 
For « ) 
HOOO ft. of paper. 0.0035 ck 
1 le i ^) 
1 1 1 
ites a THICK ot 0,000604 1 
Hereafter, for th nat 
thickness o£. 0.0064. 1n. 15. used inste 
the ‘tual thickne S5 rt (O05 
Using the nominal thickn t 0.0064 
to. the example 
1 € ( I C 30 
1 
oll 12 in. outside diameter 
E Cet 
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Typical Designs of | 


CYRIL DONALDSON 
Rochester Mechanics Institute 





Second of a series of couplings having 
leather forms, metal disks or wire cable 





links to provide the necessary flexibility 


F g. 13—In this Brown Engineering Company coupling 
lexibility is increased by addition of butfer-slots in the lami 
nated leather. These slots also aid in the absorption of shock 
loads and torsional vibration. Under parallel misalignment 
or shock loads, butfer slots will close over their entire width, 
but under angular misalignment butter slots will close only 
on one side. 

Fig. 14 Flexibility is provided Dy resilience of a rubber, 
leather, or fiber disk in this W. A. Jones Foundry & Ma- 
chine Company coupling. Degree of flexibility is limited 
to clearance between pins and holes in the disk plus the 





FIG.14 


resilience of the disk. Has good shock absorbing properties, 
allows for end play and needs no lubrication. 


Fig. 15—.X coupling made by Aldrich Pump Company, 
similar to Fig. 14, except bolts are used instead of pins. This 
coupling permits only slight endwise movement of the shaft 
and allows machines to be temporarily disconnected with 
out disturbing the flanges. Driving and driven members 
are flanged for protection against projecting bolts. 


Flexible disks- 


Fig. 16—Laminated metal disks are used in this coupling 
made by Thomas Flexible Coupling Company. The disks 
are bolted to each flange and connected to each other by 
means of pins supported by a steel center disk. The spring 
action of the center ring allows torsional flexibility and the 
two side rings compensate for angular and offset misalign 
ment. This type of coupling provides a positive drive in 
either direction without setting up backlash. No lubrication 
Is required. 


Fig. 17—.* design made bv Palmer-Dee Company for 
heavy torques. [ach flange carries two studs upon which 
are mounted square metal blocks. The blocks slide in the 
slots of the center metal disk. 





,Laminafed 
metal disks 





 m—n Section A-A 
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Fig. 18—In this Charles Bond Company coupling a leather 
sk floats between two identical flanges. Drive is through 
uur laminated leather lugs cemented and riveted to the 
leather disk. Compensates for misalignment in all directions 
ul sets up no end thrusts. The flanges are made of cast 


iron and the driving lug slots are cored. 


Fig. 19—The principle of the T. B. Wood & Sons Com 


iny coupling is the same as Fig. 18, but the driving lugs 


are cast integrally with the metal flanges. The laminated 
leather disk is punched out to accommodate the metal driving 
lugs of each flange. This coupling has flexibility in all direc 


tions and does not require lubrication. 


Fig. 20—Another design made by Charles Bond Company 
Ihe flanges have square recesses into which a built-up leather 
cube fits. IEÉndwise movement is prevented bv through bolts 


1 
| 
i 


set at right angles. The coupling operates quietly and is 


used where low torque loads are to be transmitted. Die 
castings can be used tor the flanges. 
Fig. 21—-Similar to Fig. 20, being quiet in operation an 


used for low torques. This is also a design ot Charles Bon 


l 
l 
Company. The floating member is made of laminated leather 
and is shaped like a cross. The ends of the intermediate 
7 her y " > +t) $ ` -ed 1 P nel l; i Tl | 
ember engage the two cored slots of each flange. ni 


coupling will withstand a limited amount of end play. 


Fig. 22— lins mounted in flanges are connected by leather, 
canvas, or rubber bands. Coupling is used tor temporary 
connections where large torques are transmitted, such as the 
driving of dynamometers by test engines. Allows for a large 
amount of flexibility in all directions, absorbs shocks but 
requires frequent inspection. Machines can be quickly dis 
connected, especially when belt fasteners are used on the 
bands. Driven member lags behind driver when under load. 

Fig. 23—This Bruce-Macbeth Engine Company coupling 
is similar to that of Fig. 22, except that six endless wire 
cable links are used, made of plow-steel wire rope. The 
links engage small metal spools mounted on eccentric bush 
ings. By turning these bushings the links are adjusted to the 


proper tension. The load is transmitted from one flange to 
the other by direct pull on the cable links. This type of coup 
h 


Ing 1s used for severe service. 


FIG.23 


Cable 





fr Å / ,)* as 
Ladle MINKS 
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FIG.19 Section A-A 
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FIG.21 








Working model of the original 
Watt engine constructed in the 
shops at Lehigh University. 
The model is said to be the 
only one in existence that runs 
under its own power 


(t 


Company; N. J. Hittinger of the Beth 
lehem Steel. Corporation; M. M. Boi 
ing of the General Electric Company 
C. W. Beese, industrial engineer of the 
Armstrong. Cork. Company; H. B 
Bergen, director of industrial relation 
of the Proctor & Gamble Company 
and E. R. Morgan, director Ot plac 
ment at Lehigh University, also pri 
sented discussions on this important 
subject. 


nnnm 


The afternoon sessions include: 

papers on the life and work of James 

Watt, whose improvement ot the steal 

engine lead to the train of event 

which introduced what is known a 

the industrial revolution. Also, at thi 

afternoon session Moreland King pro 

fessor of electrical engineering at Lafa 

W. Mansfield White vette College, and Frank 4 
president of Edgewater Steel 
pany each gave an address on 
ing to the Future" às viewed 


1 

Educator and Industrialist respectively 
Following a dinner, the. evening 
meeting was held in the Packar 


\uditorium. Wiliam L. Batt. presi 
dent of The American Society of 
Mechanical Engineers, spoke l 
“Watt—Svinbol of the Industrial 
\ge.” and W. C. Dickerman on “Soni 


Birth of Watt Celebrated Problems of a College President.” 


Phe concluding: sessions of the cel 


bud bration were held at the Franklin 
Engineers talk on life and work of James Watt and DD 


à Institute on Tuesday afternoon. coi 
discuss problems of the college graduate in industry 


cluding with a formal dinner at thi 
Bellevue-Stratford Hotel in Philadel 
M ORE than 1,000 men prominent the problem of “The College Graduate phia. 

Å in education and mdustry at in Industry.” Among the personnel n both the afternoon and the eveni 
tended t bicentennial celebration oi directors who participated in this dis- sessions, talks by prominent engineet 
James Watt held at tl cusion were O. W. Eshbach of the and executives brought out the influenc 
titute in’ Philadelphia | \merican l'elephone. & l'elegraph team on civilization as well as 

Bethlehem., Pa.. Company ; C. S. Coler of the Westing importance to railroads and electri 


il 
1 


house Electric and Manufacturing 


~ 


nnsvivanert, 


| Mechanical d. S. M. E. Sponsors Session on 
[Industrial Desrgn 


Illustrated talks, demonstrations and exhibits will show 
how to improve the appearance of mechanical products 


MI EMBERS and uest tl how how both color and 
4 Metropolitat Section | | t 
\meric 


( | ave been. applied. to. increas 


an Society of. Mechanic: n improve appearance and reduci 


Il have an oppor ity t m engineerimmg products ranging 
w industrial designers and color locomotives, automobiles, 
experts apply their methods to hai tools, and business machines t 
l | aners and alarn clocks. 
Phe chairman of the meeting 
assistant editor of 
eertng, Will show in a 


1 


actual examples how. colo 
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al design have influenced the sales 


ircess in a. number ot products 
market during 1935 


ese examples will show "before and 


aced m the 


fter" contrasts, as well as data on the 
ffect of the redesign on costs, sales 
nd profits. 
Following these examples of profit 
ble applications, Howard Ketcham, 
ell known to Product Engineering 
ulers for his series of color articles, 
ill show how colors are selected for 
ndustrial products, and will also pre 
ent the results of several recent sm 
vs showing current color preferences 
different. price. classes and. differ 
geographical divisions., Funda 
nentals that a mechanical engineer 
eeds to understand in applying color 
ill be demonstrated. From actual ap 
plications a number of examples will 
«© drawn showing how color influ 
neces the performance as well as tl 
ppearance of machines 
In the presentation of the practical 
ide of industrial design. Henry. Dre 
fuss, one of the outstanding industrial 
lesigners, will show how the product 


lesigner cooperates with the engineer 


1 


ng as examples a number ot 
developed and successful d 
ens, Methods used by the industrial 
esigner will be demonstrated through 
iut the entire procedure from the idea 
he sketches, the models and blue 
prints, through production to th 
Work now beinge 
w train tor the New Yorl 


Eo Railroad wi ie. featin 


tis 1 «1 
Isher machime 


re 1 a 


Company Name 
Changes 


BT FIVE the first of thi 


1 1 
A tie tollowine tht "(M 


Whitney \lanutacturing Compan 
he Whitney Chain & Manu 


icturmng Company 

Plaskon Company is the new name 
he organization tormerly know1 
Foledo Synthetic Products. Ine 

\W. M. Chace Company is the nami 

w adi pt l by the bimetal manufac 


tormerlv known as W M 
Valve Co pany 


New Bearing 
Material Coming 


\ PROMINENT Detroit) bearing 
4 inufacturer will shortl 


ICI \ "IG \ l 
new material having more of 
icteristics o1 babbtitt met | 
ther cadmium or copper-lead 

Vhil t is too early to announce the 
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automotive babbitts without the objec 


material as vet, preliminary experi 


Crane Concentrates 
Research Activity 


A RESEARCH and developn 
4 work in the Ci Co i 


l LU 0 panvy, 


ments have shown it to be capable oi 


higher unit load than the conventional 


tionable crankshaft cutting often ex 
perienced with copper lead. The new 


] 
allov is said to have no adverse re 1 1 1 
neriv done IM various departments 


l a 
actions to the fatty acids which have 1 ' C eae EE 
1 1 1 1 | subsidiari S, ias been concentrate 
roven to be the main drawback for 1 i 1 
P E the Chicago Works V new division 
the cadmium bearing. An independent aie di, Y | 1 
d entirely adivoreead b) n rout pl 
laboratory is just completing the tinal i 1 i i í 
1. 1 tion has been. formed. and. will 

test on the new materia 1 1 1 

i a sponsible directly to the president VI 


W. Link will head up the new divis 


with the title director of reseat 


\nnouncement was also made 


MEETINGS 


American Institute of Mining & 
Metallurgical Engineers 


creation of a new Product Engineer 





Department operating under the \ 


president of manutacture Phis group 


\nnual w ill be headed by \ Vl House: li 


meeting, Institute of Metals Divi ind will be. responsibl tor. pla 
sion, Engineering Societies Bldg., new developments into producti 
New York, N. Y. Feb. 17-21. A. B 


Parsons, secretary, 29 West 39th 
St, New York. N. Y 
American Society for 
Materials—Regional meet 
lian Peni H rte l, 


Do You Know That— 
Mar ] 


retary, M) ow Broad DE. Philadel @ Sn 


Testing 
ing, Wil 
Pittsburgh, Pa., 


R | Hess, assistant sec 


American Society for Testing must be assisted Dy an air Dia 
Materials-— Annual meeting, Atlan to get the work away trom th 





tic City, N. J.. June 29-July 3. R. | 
heats . ) € | nulu o 
Hess, assistan secretary, 200) ^ ^ — 
Broad St. Philad: 1. Pa creas Lí 
) ) 1O pe 
hi ( t 
EXHIBITIONS Mee "odi 
1 XIX l i 
Packaging Exposition Hot yn tg et i 7 
Pennsylvania, New York, N Vu Ranma bo ; 
March 3-6 \merican Management e p ust ( sip 


\sso ition, 232 M idison Ave z New E bi dia 5 há > " 
National Oil Burner Show-- €( on 


~ t ~ 
vention Hall, Detroit, Mice] April i s: 
14-18. C. F. Curtin. 30 Rockefeller a 
Plaza, New York, N. Y For in t MES Uri l f 


McGraw- Hill 
Changes Officers 
Ą T mecti | | 


© of the Board of Dit 


( any, Ine el n Decemlx 

27. 1935, james H. McGraw, th 
th ( M! u s he 

l la nit \ ` CSIL l 

Cha the Boa l | 





JAMES H. 


McGRAW 


( I H 








New MATERIALS AND PARTS 











Il orm Gear Reduce rF 


Ha either single or double reduc 


tion il orizontal or vertical types 
Wormwheel made of chilled phos 
phor bronzi Ihe worm threads ar: 
cut directly on a forged alloy steel 


heat-treated 
Shafts are mounted on tapered roller 


having automatic lubrication. 


haft carburized and 


CATING 


ne output shaft can be located either 
ibove or below the worm. The dou 
ble-reduction type has a. unitized pri 
marv reduction attached to the final 
reduction housing. Housings are made 
of gray iron and are dust-proot. Link 
Belt Co.. 307 N. Michigan Ave., Chi 


/ li-Stcecl 


eh-strength steel has 
an ultimate tensile strength of 70,000 
Minimum  vield point 
lighter than 4 in. 1s 60,000 
55.000 1b. 


per sq.m It is said that this steel can 


] ON alloy. 11 


lb. per sq.in 


lor gagi 


1 1 
Iib, and tor heavier gares, 


be bent, formed, stan ped, seamed, and 


welded, and is highly resistant to coi 
rosion. \vailable in sheets, strips 
plates, bars and structurals. Inland 
Steel ( B First National Bank Bldg., 
Chi 11] 
P ’ e / 
l'rigonographi 
1 1 .] 1 
Is used as a time saver for check 


calculations or where results of 


tw ( three places are Satistactory 
- 4 
( ed ot a 9 1n ty deg ight t 
is 
eu in pry t nh vpolt 
M 1 t \ ( 





vided. By moving the hypotenuse 


through an angle the ratio between 


the sides of a right triangle are grap] 

ally indicated. An auxiliary scale 
is also provided for the solution ot 
oblique triangles. Available in models 
made of cardboard or ot Opaque non 


Warping celluloid. \ 16 page instruc 


tion book is included. Chemical Rub 
bet Publishing Co.. 1900 West 112tl 


St., Cleveland, Ohio 


Ball Bearings 





radial and angular 
contact types, 75 in number, have been 
added. These sizes embrace both sin 
gle and double-row 
S.A.E. and U. S. 
covering design, tolerances, 
and other factors. 
ines include all sizes from No. 200 
to 222 in the light series, No. 301 to 
318 in the medium sizes and. No. 404 
to 410 in the heavy series. Double 
row bearings are in sizes of No. 5202 
to 5210 in the light series and No. 
) 


* ^A 11 
5302 to 5312 in the 


New sizes of 


tvpes made to 
Navy specifications 
materials 


Single-row bear 


we 


medium sizes. 
Both single and double-row types are 
also available with one or two lubra 
V number of special sizes 
have been added for Spe cific applica 
trucks and 
tractors The Hoover Steel Ball om 
\nn Arbor, Mich 


seal plate B. 


tions in passenger cars, 
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Bright Zinc Plating 


Ihe *Mazic" process for zinc plat- 

ing permits heavy deposits from a cy- f 
anide solution said to produce a bright 
rather than a white finish. Also said 
to deposit coatings comparable to cad 
mium finishes in still tank, semi-auto 
matic and full automatic plating sys- 
tems. It is claimed that with the us 
of Mazic anodes in an unlined steel 
tank. the solutions are easy to main 
tain, and that the high cathode current 
density makes this a high speed plat 
ing bath. Hanson-Van Winkle-Mun 
ning Co.. Matawan, N. J. 


Hydraulic Pump 
Unit consists ot a variable displace 
ment pump having two adjustable feeds 
and a constant displacement pump that 
provides rapid traverse. Both pumps 
are incorporated in a single housing 
and driven by a single shaft. The 
variable displacement pump is of the 
multiple piston type, which gives a 
positive uniform feed. Two pre-set 
rates of feed are provided, both ot 
which are adjustable throughout thei 
entire range. 

The constant displacement pump has 
a roller that revolves in positive con 
tact with the rotor for smooth opera 
tion thereby eliminating sliding blade 
and gears. Both piston and constant 





displacement pumps are said to give 
quiet operation. The two revolving 
parts are mounted on ball bearings. 
Sundstrand Machine Tool Co., 


ford, Ill. 


Re ck 


V ernier Valvactor 


For air-operated control valves, t: 
eliminate valve sticking and to assur« 
hair-line valve positioning. In ai: 
operated control instruments of throt 
tling tvpe, the device is said to contro! 


1936 








lve position regardless ot triction 
hysteresis. It is further claimed 
that the air trom the control instru 


ent need changi 


water to cause a corrective positioning 


the valve and force the stem to 
take a position within 0.001 in. ol 
the previous position [he unit is 


mounted in a cast aluminum weather 
Aso 
tight construction. The 


| xboro. Mass 


11 


proot case, available 111 


eas 


Thiokol Molding 
Material 


\ synthetic rubber compound which 


be molded much the same as 


phenols or ureas and to cure almost 
fast. In its molded state the com 
und is claimed to be fully vulcan 


ed and to be unaffected by gasoline, 
| Used 
industrial applications where natu 
rubber is found to be inadequate. 
Ihiokol Corp... Yardville, 1 


N. J 


or exposure to air and sun. 


renton, 


Rotary Geared Pump 


Has helical gears for high speed and 
etness. bronze bearings 
motor speeds. Used 
clean liquids such as oil, oil emul 


solution. Can 


Renewable 
mit ordinary 


Or S da 


run 
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as little as J in. of 


Foxboro Co.. 


with 
valve. 


the 


turnished 
or without reliet 
Pumps are said to raise oil 
suction side from 25 to 35 ft. 
than 1,000 r. 
are available tor 2%, 4 or in. 


R 


m and is 
automatic 


either directii 


on 

at speeds 

more sizes 

pip: 

maximum pres 

10 and 50 Ib. respectively. 
& Sharpe Mig. Co., 


cle nce, R. i. 


size connections and a 
sure of 30, 


Brown Provi 


Line-Arc Magnetic 
Contactor 


Is used on mill and crane machinery 
and other d.c. applications. 


The arc, 
formed as the circuit | 


is opened, is said 


\ 


po 





to be ruptured harmlessly in a narrow 
path centered between, but not touching, 
shields.  ( made 
of aluminum alloy and rolled steel, per- 
mitting a quick response and speedy 
operation because of the light weight 
and low inertia. Available up to and 
including 800 amp. capacitv. The Elec 
tric Controller & Mig. Co., 2700 E 


79th St., Ohio. 


the arc ontactors are 


( leveland. 


Electrode for Welding 
Stainless Steel 


Be cause ot its hig ICT chrome con 
tent. this new electrode can be used 
for welding stainless steel containing 


? 


25 per cent chromium and 12 per cent 


nickel. The weld metal is said to 
have high corrosion-resistance and to 
eive as high a tensile strength and 


as possessed by 25-12 alloy 


ductility 2 
Welds are also said to be free 


steels. 


from oxides and nitrides and porosity. 


* FEBRUARY 


Said to resist stresses to. 95,000. Ib. 
[he new electrode 1s known 


inweld B Lhe | incoln Elec 


Cord Belt 


New rublx 


1 fs hs 
CTL Id 


r-duck, mahogany-colored 
cut edges. 
embedded in rubber and the 
square-cut, the belt is l 


said to 
withstand rubbing shifter 
forks. 


square Because the 
edges 
against 


and 


[he laminated cut edge 1s 
said to permit the 
ot duck 
plies in 


duck, 


use ol à single ply 
instead of several 
\ special 
requiring but one cover joint, 


to eliminate 


on each side 
envelope bor. 


has been developed a num 
in a bias-cut duck 
Because ot the method of 
manufacture it is claimed that a smooth 
for endless belts. 
available to 24 in. wide and 
United States 
1790 


er OL seams as 


cover. 


joint can be made 

IP p 
Belts ar« 
in five or more 
» 1 » e 1 
Rubber Broad 


New York. N. Y 


Wav, 


Water-Resistant Molding 
Material 


V new aterial, known as Durez 
75 Series is used for molded parts 
requiring waterproof characteristics 
Parts made of this material are said 
not to be affected even by complet: 
and continual immersion in water. 
\lso said to withstand alcohol solu 
tions. Can be used for float balls 
in tanks, and containers for semi 


liquids or creams having large wate 
quid I ams having a large ate 
content. General Plastics, Ine., North 
Ponawanda, N. \ 





I nclosed D.C. Motor 


l'otally 


cook d. 


; 
mclosed d.c. motor is fan 


having an external ind 
shroud on the commutator 


moval of but one cover on bracket per- 


Ian 


end Re- 


mits accessibility. to brushes Vir 
ducts are cast into bearing bracket 
1936 75 











t i hroud By placing the 
Cl n the commutator end the mo 
t © mounted against a geal 
other wall It not neces 
t listurb the hroud in dis 
t thi noto We tinghousc 
| t & M Co., Ea Pittsburgh, 


Rust pi oohng HH ith 


Cromodine 


Tipped Lathe Center 


ot then 
Cal bid 


Because use, 
tipped centers have 
been added in regular production by 
this company 


Ww idespread 
tungsten 


Used for both finishing 
and roughing operations and especially 


for hogging where side thrusts 


: i. mI are 
T "ng p - "own a excessive. Said to give lone life and 
V Tomodizing — 15 used as a pre-treat- minute wear so that truing time is 
' me to prawns them reduced to a minimum. Tungsten Car 
us ust and corrostol Ihe part bide Tool Co., Detroit, Mich 
| n 1 pravi with a solu 
t ( Gin t On ninut« 
; then rinsed, dried and 
i t ( ed Ihe treated. sun 
Mr sig pore Oil Pump 
paint, 
] | | parts 
reated |t claimed that the finish 
l | woken when thi netal 
ent torted and that no unusual 
i pn i the proci is required 
\ ( emical Paint Co \mbler 








classes 


all 
tools and for cn 
Is said not to lose 
its prime, being accomplished by the 


cutting oils and coolants for 


of machine 


culating solvents. 


use of a vacuum dome. Pump is pul 
ley driven with round, flat or V-belts 
Has a capacity to 5 gal. per min. at 
OOO r.p.n Pipe leads can be taken 
off at several positions. Hudson Mfg 


Co., Oshkosh, Wis. 


Seismo-Dam per 


lype l is used for vibration elimi 
: nation. Machine to be supported rests 
che ws for alternately op a 
i on a T-iron separated from a base 
ting elec ce circuits installatio : : 
1 ! 1 i of two angle irons by natural cork 
( l ite devici e used Í e É : : 
à; i or other vibration isolating material 
l | cit inte WILE 1 ES A 
: Phe connecting bolts in the angle irons 
carry. current hen op 
t T tT are | x 
t t 1 ) n irwy il Ct maar 
ecte \ \ t ly Ii 
e whi circuit 
XC t ta ving 
\\ \ 
| Im 
i { i 
MX It 
) Q 14 wid 
i | lou \ 
Nt) OON Nit Nt EN 
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pass through enlarged. holes in. an 
not touching the resilient material 
[he bolts are adjusted to produce 


to suit the 


machine 


machin 
must be sup 
in a straigh 
T-iron can be extended ti 
continuous 


pre-compression 
load. When 
ported at several points 
line, the 
torm a support betwee I 
two or more dampers. .\ stud in the 
[-iron engages the hole in the machin 
foot. The Korfund Co., 48-15 Thirty 


Second Place, Long Island City, N. X 


Alnico Magnets 
Pe 


rmanent magnets said to be mori 


powerful than hitherto available arı 
made of a new alloy of aluminun 
nickel, cobalt and iron This allos 
contains no carbon and is of the pre 


cipitation hardening type. Coercive 


force is higher and the residual mag 
netism lower than for other permanent 


magnet materials. Fhe maximun 


available energy is also higher, but 
occurs at a lower flux density. Anico 
magnets therefore may be of much 


smaller volume than conventional mag 
nets, but 


section. 


generally require a large 
of the high 
a much shorter length 
used. Alnico magnets 
to be less affected Dy and 
high temperature, and less subject to 


demagnetization. Magnets 


CYOSS Because 
coercive f ree, 


can be said 


are 


vibration 


are Cast 


to shape and finished by grinding 
Holes tor mounting are cored or soft 
steel inserts are cast in. Simonds 
Saw & Steel Co., Lockport, N. Y 





J'ariablce-S pecd 


Transmission 


\ 


\ self-contained mechanical 


Spe 


reducing transmission of the over-rut 
ning clutch type. Used between pri 
i 


movers and machines where a 
variable speed Is necessary ls 
finitely adjustable to a fraction ot a 
p.m bv a handwheel while | still 
running Speed is indicated Dy 


VI] mos 


pointer on top of housing. 


arts are. mounted. on. anti-fricti 
bearings or hardened and eround ^l 
bushings MI moving parts run 
t bath of oil. Said to be quiet rı 


ing and to require no attenti 


Machine 


1) | 


& Mig. Co., Wart 


Lenne 








Worm Gear Speed aa OMNCM ME ME ae 


Reducer 














avy-duty reducer for all Bodine : 
\-5 motors. Unit is rated to carry S l SU 0 
| continuously with a 1 6 hp. nx 
t Vvaillable in gear ratios fron = 
^ to 48 to I. Can be mounted Pumps i M ie Product 
motor shaft horizontal or verti ( | M | Catalog 14 
( or with shaft parallel to or run 23 iges. X 11 Seli- ne. “Sure 
through the mounting surfaci \ s water 
" it can be extended in either or in thier Hu tille« witl ibrasives 
directions, and a high-speed shaft es up t 100 er 
( be extended trom the notol Geal 1 tw ubi \\ ] vs 0l Va PES vil ; ect tor ol mn 
] ing and motor end shield are cast the sealed typ Bodine Electrie Co.. ` ES KN l g pri SSUT( dut 
Faithe t r vertica ases sup 
in one piece. Drive shaft is supported 2264 W. Ohio St., Chicago, IM ed ) i ting outline 
( ss-sect ta raw vs nclude 
Rotary Converters inette Mfg 
Co., 556-558 W. Monroe St., Chicago 
111 Folder, 8:x11 in. For converting 
MANUFACTURERS’ PUBLICATIONS e a a a 
ior radio receivers, power amplifiers 
otion picture projectors, testing 
equpiment, clectro-therapeutic ma 
chines, gaseous electri signs and 
radios in airplanes \ tabl OT sizes 
Ball Bearing Lubrication Hoover similar parts are made, facilities in and weights are givet 
Steel Ball Co., Ann Arbor, Mich clude equipment for all types of press 
Bulletin 11x17 in Lists in tabular and drop hammer work ll types of Tachometers \merican Schaeffer & 
torm recommended greases for lubri metals are used for such items as metal Budenberg Div., Consolidated Ashcroft 
cating ball bearings in all sizes. Ten boxes and containers, clock cases and Hancock €o., Bridgeport, Conn. Cata 
perature ranges of below 32 deg. to bases, novelties, nameplates and es log 500, 1 pages, 7 x10 For indicat 
50 deg. and speeds of 100 to more cutcheons, and industrial stampings ing speeds directly in. r.p.m. Hori 
than 10,000 r.p.m. are also given. Gen and products. rontal drive with horizontal shaft, 
eral specifications as to consistency i " vertical drive with vertical shaft, verti 
base and moisture of 9 grease manu Diesel Engines—Caterpillar ‘Tractor cal shaft for horizontal drive and 
lacturers are contained n the Co., Peoria, II. Booklet 13 pages, flexible shaft drive are illustrated. Used 
recommendations Ix9 in Answers the questions “Why with engines, turbines, printing presses, 
the diesel engine" and "How does th« paper machines, CONVEVOTS, com 
Bearing— Temperature Relavs—Gen diesel run?” Compares the diesel to pressors, blower and similar ma 
eral Electric Co., Schenectady, N. Y the gas engine. chiner\ 
Leaflet, GEA-2209, Illustrating typ Lon: 
[D-2 relav, of instantaneous, bellows Electrotinning I. duPont de Valves—Haneock Valve Div.. Con 
type with hand-reset for protecting Ne — ox Co., Inc., Wilmington, Del. solidated Ashcroft Hancock Co., Ine 
machine bearings against abnormal Manual, 12 pages, 82x11 in \ sum Bridgeport, Conn Booklet, “How 
eating. A detailed line drawing with mary of the industrial features of the Long Will Its Heart Beat?" 8 pages, 
captions shows the features du Pont sodium stannate-acetate elec Zix10? n Showing with photographs 
trotinning process Shows standard the test of a valve seat and disk oft 
Bronze Bushings and Bar Stock methods of preparing, controlling and ordinary material compared to that ot 
Johnson Bronze Co.. New Castle. Pa analyzing the solution Preparation ot stainless steel with a Brinell hardness 
Bulletin No. 300, 40 pages. General the base metal is discussed of 500: Also show cut-away sections 
catalog, 1936 edition, gives weight and of valve assemblies and gives a list of 
sizes of completely machined bars both Gaskets—Goetze Gasket & Packing materials used for the parts 
cored and solid and lists over 600 Co., Inc. New Brunswick, N. J 
sU i£ general purpose bearings Catalog 48, 64 pages, 85x11 in \ very Valves— Homestead Valve Mig. Co., 
Electric motor service bearings are complete book showing many types of Coraopolis, Pa Folder. S&!x11 in 
also listed and illustrated. gaskets, among which are included in Plug valves with lapped seats, pro 
cross-section 17 of the most popular tected seat poppet type valve with soft 
Clearing Cushions Clearing Ma gasket designs. Well illustrated. with sealing disks. and seat and disk valves 
chine Corp., 6499 West 65th St... Chi installation photographs and line draw with regrindable, reversible and re- 
Cat Ill. Booklet, 20 pages, 83x11 in ings. Gaskets are listed for sizes up to newable seats and disks. Brass, semi 
Improved type of air cushion for 13 ft. diam. and for working pressures steel and cast steel valves available 
pi r presses with single, double or irom 125 to 1,500 Ib. capacities 


tri pistons. Illustrated with photo- i Valves, Pumps and Other Products 
gr s and cross-section line drawings Nickel-Clad Steel— lukens Steel Co., Hills-MeCanna Co., 2349 Nelson St., 


ications for different designs and Coatesville, l'a Bulletin, 24 pages, Chicago, Ill Folder. S!x11 in Pump 
s are also given 83x11 in. A pictorial and tabular pres ing equipment for the chemical process 
entation on the uses ot clad steel industries Diaphragn valves, centritu 
Controlled Rectifiers Ward Physical, chemical and corrosion-re gal pumps, chemical proportioning 
Li ird Electric Co.. Mount Vernon, sisting properties are given 51IZes, pumps, and lubricating systems 
N Bulletin 8601, single sheet. For weights, torms, and fabrication arı Thermometer wells and. pvrometer 
su img d.c. output trom a commer discussed More than 100 materials protection tubes are also shown 
C1 constant, single phase, a.c. line tabulated include oils, acids, gases 
ot 0 volts Gives sizes and. power juices, liquors and water as used in the Wheels and Casters—Jhe Welling 
" and output. Various industries or processes lh. ton Ma hine Co Wellington, Ohio 
application of clad steels to the con Catalog 56, 28 pages, 7x10 im Lists 
E:nblems, Badges and Miscellaneous tainers used are also discussed rubber tired wheels and casters 
Items \merican Emblem Co. Inc., mounted on solid roller, spiral roller 
Ut N. Y Catalog, 74 pages, 6x9 Precision Needle Rol'er Bearings and tapered roller bearings [ntegra! 
H \ pictorial booklet covering the Folder. 5 x11 1 Needki bearings Tol ri wheels wheel collars, special 
ts made by this company iu use where minimum outside dimen mounting brackets for casters, hangers 
emblems, badges, buttons and sions, minimum weight concentrated and spring mountings are also shown 
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BOOKS AND BULLETINS 











Elements of Machine Design 


Dexter S. Kimball and John H. 
Barr. 476 pages, 51x9 in. 226 illus 
trations. Blue clothboard covers. Pub 
lished by John Wiley & Son, Inc., 440 
Fourth Avenue, New York, N. Y. 
Price $4 


\s stated by the authors in the 
preface to this third edition, no radical 
changes have been introduced, but new 
subject matter has been added and 
some obsolete sections have been elimi 
nated. In general, the form of pre 
sentation follows editions 
Written primarily for use as a college 


textbook, the first chapters deal largely 


previous 


with definitions and fundamental prin- 
ciples. 

inferred 
that the book contines itself to theoret 
ical considerations. 


However, it must not be 


Indeed, a more 
than usual amount of space is devoted 
to explaining the practical limitations 
of the formulas and equations, and 
why the actual conditions will cause 
considerable deviation from the theo 
retical analysis. 

In addition to detailed analyses of 
the design of bearings, journals, axles, 
machine 
elements, the text presents the gen 


springs, and various other 
erally accepted standards such as the 
\.S.M.E. standards for shafting, the 
recommendations of the 
Gear Manufacturers’ 

standard ball and 
ee eB 


standards 


\merican 
\ssociation, 
roller bearings, 


specifications and similar 


Finishing Metal Products 
Herbert R. Simonds 337 


6x9 in. 147 illustrations, 7 tal 


pages, 
Mes, Blue 
clothboard covers Published by Me 
(sraw-Hill Book Co., Ine.. 330 West 
12d. St, New York. N. y Price 


$3.50 


written to 
ittractive fin 
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covers the usual tvpes such as galvan 
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l ictive finishes, selection probienls, 


Maracteristics, importance ot 


prefinished materials are 


liscussed Part II emphasizes the 


preparation of the metal for finish ap 
plication and Part III tells about pol 
ishing and buffing. In this last men- 
tioned chapter, not only are production 
problems discussed but consideration 
is also given to the technical side. De 
sign suggestions of the product itseli 
to reduce polishing costs are given. 
Fixture designs for buffing and polish 
ing are shown in line drawings. 

The subject ot plating and metallic 
spray coatings is contained in Part 
IV. Nickel, cadmium, chromium and 
Parts \ 
and VI cover painting, enameling and 
lacquering and such finishes as porce- 
lain enamel, alumiliting synthetics and 


NOV elty coatings. 


copper plating are discussed. 


Materials Testing and 
Practice 


Irving H. Cowdry and Ralph G. 
Adams. 144 pages, 6x9 in. Cloth- 
board covers. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y. Price $1.75. 


Dealing as it does with the funda 
mental strains and 


methods for their determination, this 


stresses and 


book is intended as a text to accom 
pany a laboratory course, rather than 
manual. With 
this in mind, the authors have pre 
sented principles 
themselves to the 


an actual laboratory 
basic which lend 
widest application, 
omitting certain types of testing con- 
sidered in the realm of specialists. 
Sections are included to acquaint the 
student with the commonly emploved 
methods in the study of tension, com 
pression, hardness 


torsion, bendine., 


determination, shock and repeated 
stress, 

‘| his second edition, after a lapse Ot 
ten vears since the first publication, in 
cludes some of the more important im 
provements and developments in test 
ing technique, eauipment and materials. 
\ new chapter has been added on con 
crete testing and all specifications cited 
in the first edition have been revised 
Some changes have been made 
text to meet difficulties encountered in 


the presentation of the subject matter 


4 


to students during the nast ten vears 
a x a 
1 Study of Vibration in Plant 


Machinery 


r] clters ( nc., 210 South St 
Boston, Mass 


pages 6x9 


Booklet. illustrated, 3 
Paper covers 

Because of the advances made in noise 
and vibration isolation in automotive con 
struction, this company has conducted 
laboratory and feld tests for all types of 


in the 





Some of these tests, and co: 
clusions developed from them, are pul 
lished as a practical guide to executive 
and engineers interested in the subjec 
Wool felt is used as the isolation materia 
V concise chapter tells of the characte: 
\nother chapter di 
cusses the isolation of vibration. Sti 
another shows a study of wool felt place 
under the legs of textile looms and illu 
trates the results with line diagram - 
Noise isolation tests, conducted on a spit 
ning machine, are recorded in anothe 
chapter with line drawings of the felt aj 


machinery. 


istics Of wool felt. 


t 

plication to the machine feet. l 

I 
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Bibliography on Vibrations in ( 

Electrical Conductors 1 
Published by the Power Transmissio 
and Distribution Committee of the Amer 
ican Institute of Electrical Engineers, 33 
West 39th St, New York, N. Y. 317 

pages, 83x11 in. mimeographed. í 
Includes all supplements and additions 
to December 1935 making a total of 2,352 

titles of scientific and engineering articl | 


K 
on vibration and fatigue of cables, Nine 
sections include vibrations observed at low 
wind velocities, galloping conductors, et 
fect of wind upon exposed circular or ici 
coated bodies, wire rope research, sound 
and noise, fatigue of metals, water han 
mer and associated phenomena, and vibra 
tion dampers 


Gear Generators í 


Farrel-Birmingham Co.. Inc.. 344 Vul 
can St., Buffalo, N. Y. Catalog No. 440, 
80 illustrations, 52 pages, 83x11 in. Paper 
covers, 

\Ithough called a catalog, the booklet 
is a condensed treatise discussing thi : 
gear generation, with particular 
The di 
sign and construction, the set-up and 


eration, and specifications of the machines 
l 


theory of 


reference to the Sykes process. 


are given. A number of gear types a 
tooth forms that can be 
described and illust 


generated are 
rated; also included ar 
lapping, measuring and 
V chapter of the Sykes 
continuous tooth herringbone gear shows 
a number of applications of this type 

gear and discusses tooth contours, prop 


sections on the 


testing ot gears 


tions, helix angle, efficiency, tooth contact 
Diagrams ar: t 
principle of tl 


and gear materials used 
used to illustrate the 


Process 


( 
Cageless Roller Bearings 
l'vson. Roller Bearing Corp., Massill 
Ohio. Engineering manual, 106 pages 
x11 in., mimeographed. Paper covers 
l'hird edition of this engineering manual 
contains pertinent data ot the cage! 
bearing principle \ssembly of beat 
mounting, application, adjustment, lub 
tion and performance are discus 
lables of fitting practices tor auton I 
and industrial applications. are. given 
both cup and con Dimension charts ar 
drawn full size and can be removed 
the book and used as templates when t! X 
nne \t the lower end of each shee 
eiven the r.p.m. trom 100 to 5,000 I 
corresponding radial and thrust lo : 
\lso an 18-page manual on mine l Y 
quarry car wheels gives recommendat! 
ior mounting with lip, labyrinth and « s 


bined nut and lip seals. Dimensioned 


drawings show design details 
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